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OSTEOMYELITIS OF THE BONES OF THE HAND' 


SUMNER L. KOCH, M.D., F.A.C.S., Chicago, illinois 


N D. McCrae Aitken’s little volume en- 

titled Hugh Owen Thomas; His Princi- 

ples and Practice are some notes from 

Thomas’ Case Book recording details of 
cases of particular interest. The first case 
is as follows: 

“Case No. 1. Capt. J. William J. Jenson, May 
11th, came under treatment. Caries of metacarpal 
bone of Index Finger. 

‘When I first saw him he was pale in appearance 
...night sweats...the wound appeared bloody, 
but the granulations were pale and the edges of the 
wound flabby. The history he gave of his own case 
was that he pricked his finger, which, from neglect, 
became inflamed, suppurated, etc. His medical 
attendant removed the 3rd and 2nd phalanges. Af- 
terwards the 1st became carious and it, with the head 
of the metacarpal bone, was removed. Again the 
metacarpal bone became carious, and his medical 
attendant advised its removal; before doing so, my 
patient, the Captain, consulted the Staff of the 
Royal Infirmary, Liverpool, and they advised the 
removal of the index metacarpal of the right hand. 

“At this stage he consulted us, E. and H. (Evan, 
the father, and Hugh, the son), and we gave it as 
our opinion that the above operation was not 
needed.” 


Aitken continues: 


The reasons are annexed: The bone could not be 
removed without cutting into the wrist, and last, 
the former operations had failed, how could he tell 
that this would not also fail. On May 11th the pa- 
tient came under Hugh Owen Thomas, who dressed 


_ 1! From the Department of Surgery, Northwestern University Medical 
School. Read before the Chicago Surgical Society April 3, 1936, and 
the Nebraska State Medical Society, Lincoln, Nebraska, April 7, 1936. 


the wound, but strapped the wrist and hand firmly. 
On June 15th all was healed, and then there is a 
final note, ‘‘Well at Rio Janeiro, November 20/57.”’ 


It is consistent with his attitude toward the 
many medical problems which he solved suc- 
cessfully that the first authentic record we 
have of Hugh Owen Thomas’ work should in- 
volve the conservative treatment of osteo- 
myelitis of the bones of the hand. 

The importance of such treatment in the 
presence of osteomyelitis which is secondary 
to infection of the overlying soft tissues or 
which results from infection of open wounds 
—which Thomas recognized so early in his 
career—deserves further emphasis. It is a 
principle often ignored and often forgotten. 
It is of especial importance in connection with 
osteomyelitis of the bones of the hand, for 
nowhere is the bony framework of more im- 
portance for normal function. Nowhere is 
osteomyelitis secondary to infection of the 
overlying soft parts more common. 

The latter consideration is of significance. 
Osteomyelitis of the bones of the hand and 
wrist, except when secondary to tuberculous 
or syphilitic infection, is invariably due to in- 
fection by continuity with the covering tis- 
sues or the result of compound injuries with 
primary or secondary infection of bone. The 
destruction of bone that takes place might be 
compared with the erosive action of a turbu- 
lent stream of water upon a wall of rock 
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(Fig. 1). Only three things are essential for 
its successful treatment: adequate drainage 
of the soft parts; care to avoid adding second- 
ary infection to that which is alreé ady present; 
and care to avoid adding i injury to that which 
has already occurred.! 

Not only is it often forgotten that such 
treatment is adequate, but a second fact is 
frequently ignored—that unless actual seques- 
tration has taken place one cannot determine 
by inspection, even in a bloodless field, where 
necrosis of bone ends, where the protective 


wall of inflammatory reaction begins and 
ends, and where normal bone begins. For 


some inexplicable reason that primary law of 
surgery, nihil nocere, is often forgotten by the 
surgeon when he reads the radiologist’s report : 
‘Periostitis, or beginning osteomyelitis, etc.” 

The surgeon who is confronted with an in- 
fected wound of the soft parts reasons cor- 
rectly that he must not destroy viable tissue 
nor risk carrying infection more deeply and 
disseminating it more widely. Yet when con- 
fronted with a beginning infection of the cov- 


'The same principles apply with equal force to osteomyelitis secondary 
to infection of the overlying soft parts in any part of the body. How 
directly the statements made apply to the treatment of osteomyelitis of 
the jaw is very effectively pointed out by Blair and Brown in their ex- 
cellent paper on osteomyelitis of the bones of the skull and face. 





1. Cross section of middle phalanx of a finger ampu- 


Fig. 
tated because of suppurative tenosynovitis and destruction 


of flexor tendons. There is destruction also of periosteum 


and the superficial layer of bone on volar surface of pha- 
lanx (X) as a result of spread of infection from overlying 
soft tissues. 
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ering or superficial tissue of the bone he often 
cuts ruthlessly with curette or chisel, and car- 
ries out a procedure which he would unre- 
servedly condemn if the pathological process 
involved only the more superficial tissues. It 
is our belief that an infection of periosteum or 
underlying bone which is secondary to in- 
volvement of overlying soft tissues is patho. 
logically identical with an infection of skin 
and subcutaneous tissues (Fig. 1); and that 
the same principles of treatment should be 
applied: adequate drainage with a minimum 
of operative trauma, and aseptic care of the 
wound so as not to add secondary infection 
to that which is present. Adequate drainage, 
moreover, with infection of the anterior closed 
space of the distal phalanx does not necessi- 
tate the use of a fish mouth incision around 
the end of the finger, such as has been de- 
scribed in many textbooks of surgery, and 
lately suggested again by Cotton and Mor- 
rison. We have never failed to secure ade- 
quate drainage through an incision made on 
one side of the finger alone; but we have been 
careful through this incision, under the vision 
possible with a bloodless field, to cut across 
the fibrous septa that run vertically from the 
skin to the periosteum of the distal phalanx, 
and so to make certain that no — 
pocket of pus was left undrained (Fig. 2). Ona 
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Fig. 2. Incision for drainage of infection of anterior 
closed space of distal phalanx (felon). (J. Am. M. Ass., 
1929, 92: 1173.) 
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Fig. 3. Case 1. a, b, X-ray films showing appearance of distal phalanx of left thumb 23 days after the onset of in- 
fection of the overlying soft tissues. c, d, Appearance of bone 6 years after operation. 


number of occasions, moreover, we have had 
to excise the depressed gutter-like scar left 
after a fish mouth incision so as to secure a 
smooth and normally functioning finger tip. 

If in the course of an infectious process in- 
volving the hand necrosis of any part of perios- 
teum or bone takes place, the necrotic tissue 
will be extruded, just as necrotic skin or sub- 
cutaneous tissue slough away, or it can be 
lifted out of the open wound with very little 
difficulty (Fig. 3). If one attempts, however, 
to determine the line of demarcation with 
chisel or bone biting forceps he invariably 
adds injury, destroys bone which might be 
saved, and delays the process of healing. 
These considerations hold true whether the 
area of bone infection involves the diaphysis, 
the epiphysis, or the articular surface. We 
have frequently seen resolution and healing 
follow conservative treatment in cases in 
which the infection involved the articular sur- 
faces of both bones forming a metacarpo- 
phalangeal or an interphalangeal joint. 

The following case reports indicate what 
can be accomplished in infections of the hand 
accompanied by osteomyelitis: 

CasE 1. P.M. H., 2591, May 3-6, 1930. This pa- 
tient, a dentist of 38 years, was first seen May 3, 
1930, 23 days after the abrupt onset of pain in the 
distal phalanx of the left thumb. During this 23 
day period the thumb was incised and drained on 5 
different occasions. On admission there was a drain- 
ing sinus on the volar surface of the dorsal phalanx 


with some thick purulent discharge The thumb was 
still swollen and exquisitely painful. 

Under gas anesthesia the incision present was ex- 
tended proximalward, the fascial septa on either side 
divided, and an irregular splinter of bone, % inch 
long, lifted out of the wound. A thin shell of bone. 
the cortical layer lying just volar to the nail bed, 
was left untouched. Warm wet dressings were ap- 
plied continuously for 3 days. The patient left the 
hospital May 6. The operative wound was healed 
May 16, to days later. Figures 3 and 4 show the 
x-ray findings at the time of operation, again in 
March, 1936, and the appearance of the thumb on 
the latter date. 

CASE 2. P. M. H., 16907, February 10-23, 1934 
This patient, a physician of 26 years, injured his 
left index finger during a tonsil operation February 
3, 1934. Two days later the finger became swollen 
and painful. February 6 a small incision was made 
in the finger but no pus was obtained. February 8 
it was again incised. 





Fig. 4. Case 1. Appearance and function of thumb 6 
years after operation. 









We first saw him on the afternoon of February 
10. The finger was swollen, tender, and throbbing. 
It was immediately incised on the ulnar side and a 
considerable accumulation of pus in the anterior 
closed space was evacuated. The distal half of the 
distal phalanx lay exposed in the wound and there 
was evident beginning necrosis of the tip of the 
phalanx. Cultures of the pus showed a heavy growth 
of both a hemolytic and non-hemolytic Staphylo- 
coccus aureus. 

Recovery was slow. The patient left the hospital 
13 days after incision. Spontaneous discharge of a 
sequestrum consisting of most of the diaphysis of 
the distal phalanx took place March 27 (Fig. 5), and 
healing was complete a week later. In spite of the 
apparently complete loss of the distal phalanx some 
regeneration of bone took place, and the insertion 
of the flexor and extensor tendons and mobility at the 
distal interphalangeal joint were preserved (Fig. 6). 

Case 3. P. M. H., 22402, November 23-25, 1935. 
This patient, a meat dealer of 61 years, cut the ulnar 
surface of the left thumb opposite the interphalan- 
geal joint on a piece of wire October 19, 1935. Two 
days later the thumb became swollen and painful. 
The hand was soaked repeatedly in hot water for 
several hours daily during a period of 2 weeks, and 
at irregular intervals for another 2 weeks. 

On admission, November 23, 1935, the thumb was 
uniformly swollen and tender. There was abnormal 
mobility at the interphalangeal joint. X-ray exami- 
nation showed bone destruction and a small seques- 
trum involving the articular surface of the proximal 
phalanx. Through a dorso-ulnar incision the seques- 
trum was removed and a small amount of pus 
evacuated. The wound was left open; the thumb 
was treated with moist dressings for 2 days and with 
dry dressings thereafter. Healing was complete in 
10 days. : 

Case 4. P. M. H., 24465, November 29—-Decem- 
ber 13, 1935. This patient, a machinist of 45 years 
from the stockyards, sustained a crushing injury of 
the right index finger November 29, 1935. Three 
distinct lacerations were present; the largest, on 
the radial side of the finger, involved the digital 
nerve and blood vessels on the radial side of the 
finger, the capsule of the proximal interphalangeal 
joint, and extended to the bones forming the joint. 

In spite of every effort to cleanse the wounds 
and to prevent the access of infection, eventually 
necrosis of the skin and subcutaneous tissue along 
the lines of laceration took place and a low grade in- 
fection with a non-hemolytic staphylococcus devel- 
oped. Healing was not complete until January 30, 
2 months after the injury, but there was no seques- 
trum formation, and the bony framework of the 
finger was saved (Figs. 7, 8). 

Case 5. Cook County Hospital, 1543458, Nov- 
ember 28, 1935-January 4, 1936. This patient, an 
18 year old printer, received a crushing injury of the 
base of the right thumb with a compound fracture 
of the first metacarpal and a deep laceration of the 
palm and of the thenar muscles, on November 22, 
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Fig. 5. Case 2. X-ray films showing progressive osteo- 
myelitis of distal phalanx of index finger, with eventual 
sequestrum formation followed by healing and with preser- 
vation of proximal end of bone and the attached flexor and 
extensor tendons. a, b, February 26, 1934, 23 days after 
injury of finger tip. c, d, March 6, 1934. (Continued on 
next page.) 


1935. The wound was sutured by the physician who 
first saw him and extension was applied to the 
thumb. 

Six days later he was admitted to the Cook County 
Hospital with an acute spreading infection of the 
hand and forearm and extensive necrosis of the 
palmar skin along the line of the sutured wound. 
Because of the spreading infection the banjo splint 
of plaster and wire which had been applied was 
removed and the hand left unsplinted for 10 days. 
During this period rotation of the distal fragment 
through an arc of 90 degrees took place and the 
subsequent attempt to correct its position by splint- 
ing was unsuccessful. I saw him shortly before 
Christmas with an accumulation of pus under the 
deep fascia of the thenar eminence. This was in- 
cised to give better drainage and every effort was 
made to combat the infection and secure healing. 
The patient remained in the hospital until January 
4, 1936, and returned for dressings three times 
weekly during January and February. Healing was 
complete at the end of February, the fractured bone 
was firmly united, and the thumb saved. 

CasE 6. P. M. H., 23779, September 29—-October 
6, 1935. This patient, a window washer of 27 years, 
sustained a lacerated wound over the dorsum of the 
metacarpophalangeal joint of the right thumb with 
division of the long extensor tendon August 30, 
1935. The wound was immediately repaired, but 
apparently with little care to ensure its cleanliness. 
Four days later he was admitted to the Cook County 
Hospital with an acute spreading infection; and a 
week later was transferred to the Lutheran Memorial 
Hospital under the care of the city physician. 

When he was first seen September 25 he was pale 
and anemic, and showed the obvious effects of con- 
tinued infection. The entire thenar area of the right 
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is included for comparison. 


hand was swollen and inflamed (Fig. 10). He was 
greatly disturbed at the decision that had been made 
by his surgeon that amputation of the thumb offered 
the only hope of recovery. 

On September 29 the patient was admitted to 
Passavant Memorial Hospital, and large wet sterile 
dressings were applied to the hand and forearm. 
October 1 the thenar area was incised to permit 
drainage of a subcutaneous abscess which had 
formed under the thenar skin and extended under- 
neath the web to the dorsum of the hand. Cultures 
of the wound secretion showed both a hemolytic 
Staphylococcus albus and a hemolytic streptococcus. 
Convalescence and recovery were slow, but healing 
was finally complete January 1, 1936. Although 
ankylosis at the metacarpophalangeal joint resulted 
from the destruction of the adjacent articular sur- 
faces (Fig. 9, c, d) the thumb was saved, the patient 
was able to return to his former occupation January 
15, and with little loss of function of the affected 
hand (Fig. 10, c, d, e). 


If it should be argued that conservative 
treatment is often time consuming and that 
many patients cannot afford to await the 
results of such treatment, it is well to remem- 
ber that radical treatment can prove disas- 
trous as far as both function and loss of time 
are concerned. The following case is a striking 
illustration of these facts: 


A skilled artisan of 49 years sustained a needle 
wound of the distal phalanx of the left thumb March 
28, 1934. By April 7 the thumb had become painful 
and inflamed. It was incised under gas anesthesia 
April 10. April 14 the incision was extended and the 
bone curetted. April 20 the entire distal phalanx was 
removed through a dorsal approach and the wound 
left widely open. The appearance of the bone as 
shown in x-ray films on April 20 and on April 26 is 
shown in Figure 11. Various types of dressings in- 
cluding packs moistened with hot salt solution, mer- 
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Fig. 5 (continued). e, f, March 27, 1934, just after removal of sequestrated diaphysis. g, h, April 21, 1934, 18 
days after healing of soft tissues was complete. i, j, March 25, 1936. In the last 6 illustrations the right index finger 


Fig. 6. Case 2. a, b, Appearance of finger just after in- 
cision of distal phalanx, February 10, 1934; and, c, d, 18 


months later. 
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a b c 
Fig. 7. Case 4. X-ray films showing a, destruction of 
articular surfaces of proximal interphalangeal joint of in- 
dex finger; and b, c, result 3 months after the injury, 1 
month after healing of the soft tissues was complete. 


curochrome dressings, flaxseed poultices, magnesium 
sulphate packs, dressings saturated with bacterio- 
phage, irrigations with Dakin’s solution and boric 
acid solution, and icebags had been used throughout 
this period. The highest temperature recorded was 
99.8 degrees. Bacteriologic cultures made on 2 
occasions showed only a Staphylococcus aureus. 

The patient was first seen by us May 11 with the 
infected granulating wound left after the removal of 
the distal phalanx. A rigid flap consisting of the 
palmar skin of the distal phalanx was present, and 
in the base of the open wound was the exposed head 
of the proximal phalanx. 

The thumb was treated only with continuous 
warm, wet sterile dressings until the granulation tis- 
sue became red and healthy, and subsequently with 
dressings saturated with Dakin’s solution. As the 
granulation tissue improved in appearance the pal- 
mar flap was pressed dorsalward over the exposed 
proximal phalanx so that it would adhere to it and 
cover it. In spite of the fact that the sheath of the 
flexor pollicis longus had been opened with the am- 
putation of the distal phalanx and that the articular 
surface of the proximal phalanx had been con- 
tinually exposed to the infectious process, healing 
gradually took place. 

He was dismissed from the hospital June 1, 1934, 
with the thumb almost healed, only to return 2 
weeks later with some recurrence of inflammation 
in the thumb and a thrombophlebitis of the veins of 
the volar surface of the forearm. This gradually 


subsided under conservative treatment and he was 
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Fig. 8. Case 4. Appearance of injured finger and extent 
of function present 3 months after injury. 


dismissed the second time July 1 with little evidence 
of residual inflammation. July 26 he was readmitted 
to the hospital for the third time because of the per- 
sistence of a discharging sinus which led to a cavity 
underneath the palmar flap which had been turned 
dorsalward over the head of the proximal phalanx. 
The sinus was gently curetted and some small bits 
of dead bone and bone sand removed. The patient 
reported that healing was finally complete 2 weeks 
later, almost 5 months after the original injury had 
been sustained. 


Case reports might be multiplied indefi- 
nitely. Suffice it to say that for a number of 
years and with a considerable number of 
cases under our observation we have not once 
found it necessary to amputate a finger or a 
part of a finger because of osteomyelitis.! The 
most striking group of cases we have observed 
has been that in which the infection followed 
a bite or a fist fight (4). In spite of the well 
known virulence of such infections and the 
fact that in such cases a mixed infection with 
many types of organisms is invariably pres- 
ent, these patients when treated conserva- 
tively have all recovered (Fig. 12). Not in- 
frequently an ankylosis at the joint involved 
has followed intra-articular infection, but in 
spite of that fact the bones have been saved. 

In contrast with these results of conserva- 
tive treatment is a case observed recently in 
which a simple infection of the soft parts of 
the index finger was allowed to progress to an 
osteomyelitis of all three phalanges by reason 
of constant addition of infection from without 
during prolonged treatment of the infected 

! We have twice amputated fingers because of complete loss of function 
resulting from suppurative tenosynovitis, destruction of flexor tendons, 


complicating osteomyelitis and resulting ankylosis, but only after the 
finger was completely healed. 
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| Fig. 9. Case 6. a, b, X-ray films showing involvement of bones forming metacarpophalangeal joint of thumb 4 
weeks after patient had sustained a lacerated wound over the joint, followed by spreading infection of the soft tis- 
sues. c, d, X-ray films showing appearance of bones 7 months after the injury and 3 months after healing of the 
soft tissues was complete. 





d 
Fig. 10. Case 6. a, b, Appearance of hand on admission to the hospital; and, c, d, e, 6 months later, 3 months after 
healing was complete. 
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Fig. 11. Complete amputation of distal phalanx for osteomyelitis so slight as to be scarcely recognizable in x-ray 
films. a, b, April 20, 1934. c, d, April 26. e, f, May 9. 











a b c 


Fig. 12. Result of conservative treatment of osteomye- 
litis, with involvement of articular surfaces of metacar- 
pophalangeal joint of ring finger, subsequent to human bite 
infection of hand. (Surg., Gynec. & Obst., 1930, 51: 616.) 
a, February 4, 1930. b, February 25, 1930. c, April 12, 
1930. 
hand with a poultice consisting of oatmeal 
and other ingredients. 

A word should be added concerning the in- 
terpretation of x-ray films. The radiologist 
who focuses his attention solely on roentgeno- 
graphic findings frequently forgets how 
quickly atrophy and absorption of calcium 
can occur in the bones of a hand which is 
kept immobilized even for a few weeks. Not 
uncommonly the loss of sharp outline asso- 
ciated with absorption of calcium is misin- 
terpreted as an inflammatory process; or an 
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area in which a limited inflammatory process 
is present becomes an area of “extensive 
osteomyelitis and bone destruction” because 
the radiologist ignores the part which absorp- 
tion of calcium has contributed to the appear- 
ance of the bone shadows. With the radiolo- 
gist’s diagnosis of extensive inflammation and 
destruction of bone, too often radical opera- 
tive procedures are carried out with most un- 
fortunate results as far as the framework and 
function of the hand are concerned. 


SUMMARY 


The essential factors in the treatment of 
osteomyelitis of the bones of the hand are 
adequate drainage of the overlying soft parts, 
cleanly surgical care, and avoidance of trauma 
—by irritating chemicals, by addition of infec- 
tion from without, and, particularly, by the 
use of curette and chisel. If death of bone 
takes place a line of demarcation forms and 
the necrotic bone, if it is not extruded spon- 
taneously, can be removed without trauma. 
To attempt to determine a line of demarca- 
tion by surgical intervention too frequently 
results in destruction of living bone and ex- 
tension of infection, and often makes recovery 
of the affected bone impossible. 
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SMALL BONE REPAIR’ 


KELLOGG SPEED, M.D., F.A.C.S., Chicago, Illinois 


HE small bones may include the pha- 

langes, tarsals, metatarsals, carpals, 

and metacarpals. Injuries toand frac- 

tures of these bones are quite fre- 
quently belittled in clinical and medicolegal 
investigation. Although these different bones 
are not all of the same type, some being really 
long bones, they may be regarded as similar in 
so far as repair is concerned and they may be 
grouped together on account of their anatomi- 
cal locations and their intimate relationship 
to the use of the hands and legs in industry or 
important acts of daily existence. 

The phalanges and metacarpals or meta- 
tarsals have a distinct cortex, relatively thick 
in the middle of the diaphysis enclosing a 
medullary space which is irregularly quadri- 
lateral in shape merging into finely meshed 
ends, the delicate trabeculae of which spread 
out to support the articular surfaces of the 
bone. The tarsals and carpals have no definite 
medullary space, their interior structure con- 
sisting of loosely meshed trabeculae and can- 
cellous bone. 

Fracture of these small bones must include 
any traumatic severance or disarrangement, 
not only of the cortical layers but also of the 
bony trabecule which make up the internal 
structure. Such derangement in the bone may 
lead to clinical symptoms of tenderness, de- 
layed functional return in the part, as well as 
long continued reconstructive efforts within 
the bone aiming to restore it to as near normal 
as possible and fundamentally characterized 
by changes in the blood supply. No intention 
is made to include inflammatory reaction aris- 
ing from any infective process within the 
bones, but it is desired to deal solely with 
traumatic lesions. 

From a study of changes in the bones of 
extremities amputated because of arteriovas- 
cular disease, Jaffe and Pomeranz found that 
it did not matter how long sustained or how 
advanced the organic vascular disease of an 


'Read before the Chicago Surgical Society, Chicago, Illinois, April 3, 
1936. 





extremity may be, no specific or characteristic 
changes in the bones are consistently demon- 
strable roentgenographically. This is because 
there is no periosteal reaction on account of 
the devitalization of the soft tissues about the 
bone and the fact that the bone itself is dead, 
retaining its original structure and density 
for a long period until quite largely substi- 
tuted or absorbed, a process which cannot 
take place on account of the vascular change 
present in the patient suffering from these 
diseases. The roentgenological findings in 
traumatized live bones are on a different basis 
and require a different interpretation—when 
portions of a bone have become revived and 
absorbed or replaced, the roentgenological 
appearance is that of spotty rarefaction. 

If one uses roentgenological study of bones 
for a clinical measure of their progress in heal- 
ing, structure, and state of health, osteoporo- 
sis, in the roentgenogram, has come to mean 
a diminution in bone density and shadow 
caused by a melting away of the superficial 
portion of the trabecule with a resulting thin- 
ness or complete disappearance. This porosis 
may be accompanied by a change in the cal- 
cium content of the bone, or with vascular 
disturbance within the bone not demonstrable 
by the roentgen film. It has been called ostei- 
tis or malacia, but after all, it is merely the 
roentgenological registry of progressing dimi- 
nution of bone substance. 

A lowering of the amount of calcium in a 
bone below its normal content may occur 
without any marked structural change. This 
is expressed by a lessened shadow on the film 
because of lack of shadow casting calcium 
salts. A microscopic section of such bony 
tissue shows ordinary bone structure, but 
with lessened calcium salt content and is to be 
found in varying amounts wherever atrophic 
changes in bone are going on. This demineral- 
ization of bone is also called halisteresis. 

Repair of bone, after fracture, requires an 
ingrowth of blood vessels into pre-osseous or 
osteoid material and some writers have main- 
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Fig. 1. A, Ancient fracture right navicular, ununited. 
Operated upon July 31, 1934. A drill was inserted via the 
tabatiére, but was misdirected at the first insertion, as 
shown by a roentgenogram not reproduced here. The drill 
was withdrawn and reinserted, correct direction was ob- 
tained, and the drill was then driven well into the proximal 
fragment. In this channel it was planned to insert a bone 
transplant from the tibia. In placing the bone transplant, 


tained that bone may thus be formed from 
the endothelium of the blood vessels, rather 
than from fibroblasts or osteoblasts. Mesen- 
chyme tissue may develop into fibrous tissue, 
cartilage, or bone and the deposit of calcium 
salts, with the aid of phosphatase, is a revers- 
ible process both physically and chemically. 
Fractured small bones may show roentgeno- 
logically both osteoporosis and demineraliza- 
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however, it chose to follow the wrong drill path and did 
not go into the proximal fragment of the navicular, but 
angled off toward the capitate bone. B, Day after opera- 
tion for drilling the navicular. The ununited fracture of 
this bone is seen indicated by the arrow, with the slender 
transplant passing from the distal fragment toward the 
capitate, but not penetrating the proximal fragment of the 
navicular. The hand is in a plaster splint. C, Same wrist 
February 13, 1935, 614 monthsafter operation. The navic- 
ular appears to be healing. The transplant is still unab- 
sorbed, but its greater comparative density seems to indi- 
cate its necrosis. D, Oblique view of same wrist on April 
IQ, 1935, nearly 10 months after operation. The navicular 
seems healed. On account of the axis of the roentgenogram 
it appears as if the bone transplant stretched diagonally 
across and within the navicular. E, Anteroposterior view 
of wrist same date as in D showing healed navicular and 
misplaced, partly absorbed, bone transplant. Union here 
could hardly be attributable to the transplant, which 
never crossed the fracture plane. Final solidification must 
have resulted from the irritation of drilling, followed by 
prolonged immobilization. 


tion and yet retain life and reviving powers 
when given a chance to come back. 

It must be conceded that medullary bone 
possesses power of regeneration when dis- 
turbed or transplanted into expectant osseous 
surroundings. The experiments of McGaw 
and Hardin demonstrate the regenerative 
power of freshly transplanted bone marrow 
and endosteum where parts of the shaft of the 
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fibula, including periosteum, were completely 
resected and substituted for by medullary 
tissues. King has stated it thus: “Bone arises, 
in some circumstances, directly from mesen- 
chyme. In other cases it develops by way of 
an intermediary cartilage, and this may occur 
with or without gross resorption of cartilage, 
i.e., the cartilage may revert to indeterminate 
tissue and then give rise to bone or may be 
transformed directly to osseous tissue. In 
still other circumstances, tissue which nor- 
mally becomes transformed directly to bone 
may form cartilage. The circumstances which 
determine the formation of a particular variety 
of tissue in a given area are but incompletely 
known. All the connective tissue cells in the 
region, however, possess the potentiality for 
the production of the tissue, whether it be 
cartilage or bone and the appropriate stimulus 
causes the formation of the corresponding 
tissue.”’ 

In spite of the belief of Leriche and Poli- 
card, C. R. Murray, and others, extracellular 
substances such as boiled bone grafts, lime 
salts, traumatized muscle, and fascia (sup- 
posedly a local source of calcium salts) when 
surgically implanted in a fracture site will not 
produce new bone or necessarily lead to bony 
union. There is yet no definite evidence in 
carpal and most other small bone fractures 
that change in the local acidity has much to 
do with final bony healing, although phos- 
phatase is supposed to be activated by a favor- 
able hydrogen-ion concentration leading to a 
deposit of phosphates. I had a patient who 
developed union in an ununited navicular 
after correct drilling but misplaced insertion 
of a bone transplant. Although it appeared 
roentgenologically dead and undergoing slow 
absorption, it seemed certain that the trans- 
plant was not a local source of calcium salts 
exactly in the fracture area. It did not cross 
the fracture plane. Change in local acidity 
after fracture, according to Stirling, lasts but 
a few days and is associated with the initial 
death of tissue at the fracture site. This local 
necrosis may act as a source of available cal- 
cium, but in most bones it seems to be an in- 
adequate quantity for the complete process of 
healing. The theory of Leriche and Policard 
may explain union occurring in a small bone, 
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Fig. 2. A, Ununited fracture of navicular of 1 year’s 
duration on August 13, 1935. This was treated by simple 
immobilization of the hand, wrist, and forearm in plaster of 
Paris. B, Same wrist on December 19, 1935, showing 
healed navicular with reforming bone trabecule apparently 
arising from osseous tissue about the fracture site. 


like the navicular, by treatment with pro- 
longed immobilization solely on the basis of 
vascular change after a pre-existing long period 
of non-union, when no operative procedure 
has been followed. If, following treatment 
with prolonged immobilization, final union 
takes place in a small bone, we may begin to 
believe that it is the result of osseous tissue 
cell activity revived in living cells when rested 
and possibly stimulated by changed blood 
supply. Small live grafts may lead to union, 
as shown by Stewart, Gordon Murray, and 
many others, but in the small bones it is 
doubtful whether they are an absolute neces- 
sity. Their use or the trauma of the tissues 
incidental to their application or insertion, 
especially if inside the cortical wall of bone, 
may expedite the final time of bone healing, 
but this is not positively proved. Cancellous 
bone, when given a chance, i.e., when restored 
to nermal circulation and left undisturbed, 











Fig. 3. A, Chondroma of middle phalanx of middle finger 
in a young adult male dental student. The destruction 
of bone and its replacement by the benign cartilaginous 
growth is seen. No pathological fracture has yet occurred, 
but the finger is painful after use and function is interfered 
with. November 4, 1931. B and C, Anteroposterior and 
lateral views of same finger on December 29, 1931, 7 weeks 
after operation, which consisted of lateral approach of the 
phalanx by cutting open its cortex and scooping out all the 
tumor tissue under direct vision. This space was allowed 
to fill with aseptic blood clot, the finger wound being tightly 
closed and splintage applied for 4 weeks. Note the forma- 
tion of new bone and new trabecule. There is no deformity 
of the phalanx and no excess osseous tissue has developed. 
This lesion went on to complete cure and the lesion lost 
all identity within 6 months. 


will nearly always renew itself and go on to 
union. 

Turning to the clinical purpose of this dis- 
cussion, we find that Smith and Rider called 
attention to the slow character of final healing 
and bone restoration, demonstrated by roent- 
genogram, after fracture of the phalanges. 
This point is again called to your attention 
and the fact that all small bones require a 
long ossifying interval must be acknowledged. 

It is found that even simple chip fractures 
of the phalanges and metacarpals heal with 
extreme slowness with continued symptoms 
of local tenderness and pain on use of the finger 
or joint, when that is involved. Small bone 
fractures are often expected to heal rapidly 
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and enforced use of the part may increase the 
time and amount of disability. They require 
12 to 20 weeks for full bony restoration certi- 
fied by roentgenogram. Clinical healing may 
be satisfactory in half that time. 

The carpal bones are the most difficult 
problem of all. In his excellent paper in 1927, 
Johnson again called attention to the length 
of time lesions of the navicular, as compared 
to the radius, required for repair. His experi- 
mental work confirmed previous clinical ob- 
servations on fractures of this bone. He felt 
able to conclude that in the ordinary frac- 
tures of the navicular, the fragments are not 
to any extent deprived of properly nourishing 
blood supply because he found but the slight- 
est amount of bone necrosis, such as might 
occur in any fracture or after trauma. He also 
noted that in the later stage of repair reaction 
there was much less hyperemia in the navicu- 
lar than in the radius; that there was no peri- 
osteal callus and that the lesion in the covering 
cartilage healed by fibrous tissue. Hyperemia 
was found only in a narrow zone adjacent to 
fracture plane or drill hole, the main body of 
the navicular showing a very mild degree of 
increase in vascularity. Where this bone is 
covered by ligamentous attachment, the fi- 
brous tissue reaction often amounted to an 
overgrowth. Bony repair reaction, mainly 
expressed by increased blood supply within 
the navicular, appears quite as early as in long 
bones, but the reaction is quite local and not as 
active as in long bones. It is inhibited by use 
and movement resulting from improper im- 
mobilization. The medullary response in long 
bones is both more active and more produc- 
tive and reaches a more advanced stage of 
development in a shorter time than in corre- 
sponding cancellous bone of the navicular. It 
must be admitted, therefore, that the ossifying 
interval of the navicular is slow and laborious. 
There is no histological difference in this proc- 
ess of ossification of the bone, however. It 
passes through stages of formation of blood 
clot, invasion, and organization by newly 
formed thin-walled blood vessels, develop- 
ment of fibrous tissue, in which osteoblastic 
elements appear, transition into osteoid tissue 
leading to truly formed trabecular osseous 
structure. 
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Fig. 4. A, Ununited fracture of the navicular in an adoles- 
cent male, 6 months’ duration, October 30, 1934. B, Same 
wrist on January 14, 1935, after continuous splintage of 
hand, wrist, and forearm. Not yet completely healed. No 
operation performed. C, Same wrist on June 3, 1935, about 
1o months after treatment was first started. Bony union 
seems complete in the navicular, but without any excess 
bone or parosteal shadow. 


Johnson was led to conclude that the nat- 
ural close approximation of the fragments of 
the navicular, after its fracture, permitted 
no undue mobility. Non-union and delayed 
union of this bone, he felt, could not be 
attributed to the mobility existing after frac- 
ture. He stated that the limited zone of bony 
repair in the navicular suggested that the 
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Fig. 5. A, Ununited fracture of greater multangular 
bone of 5 months’ duration. There had been a coincident 
fracture of the first metacarpal bone, still incompletely 
healed with some deformity but with little excess callus. 
The patient was a professional boxer and could not carry 
on his work. Roentgenogram July 10, 1934. B, Same hand 
December 11, 1934. Complete rest in plaster-of-Paris cast 
had led to union after 5 months. Both metacarpal and 
multangular bone are now united and bony trabecule have 
lined up normally. 


skeletal function of the bone was perhaps of 
secondary importance to its hematopoietic 
function, differing from the reaction in the 
shafts of long bones where the reverse might 
be true and the skeletal repair be considered 
pre-eminent and consequently more active. 
These conclusions, I believe, are erroneous 
because clinically there is motion between 
fractured navicular surfaces. Crepitus may 
be felt by both surgeon and patient. It does 
not seem possible in our physiology that the 
active wrist bones, subject to constant pres- 
sure in thousands of daily uses, built of dain- 
tily trabeculated cancellous bone, could possi- 
bly be of enough hematopoietic importance, 
compared to femur, tibia, vertebral bodies, 
and other bones, to warrant a natural tend- 
ency to non-union with sacrifice of their 
skeletal function of support just to supply a 
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lig. 6. A, Ununited fracture of navicular of 2 years’ 
standing. There seems to be cavity formation and con- 
siderable displacement of fragments. This roentgenogram 
was made October 25, 1934, and was followed by plaster 
immobilization. B, Drill point entered via tabatiére, 
checked for position before being driven on into the proxi- 
mal fragment on December 5, 1934, after immobilization 
seemed to fail. This operation was followed by prolonged 
rest in plaster. C, Same wrist on May 3, 1935, about 6 
months after drilling. The patient had not faithfully 
stuck to his immobilization, and there seems still to be 
wanting a firm bony union. He refused to wear a plaster 
splint for a greater length of time. 


few blood cells. I believe that the small blood 
supply, the lessened chance for post-traumatic 
hyperemia, the amount of motion in the un- 
recognized or unimmobilized small bone frac- 
ture all lead to blocking, discouragement of 
new blood vessel formation, and a slowing of 
the whole process of bone repair. 
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Small bone repair then requires prolonged 
rest in a splint. No use, pressure, or undue 
movement can be asked for until the process 
of ossification is well on its way to maturity, 
if real bony union is expected. The phalanges 
and metacarpals will heal eventually in spite 
of motion, but most of the carpal bones will 
not. R. W. Jones says that immobilizing 
treatment, which holds the wrist quiet but 
permits activity in the fingers and arm, does 
nothing more than to balance the functional 
activity of the limb with the arterial blood 
supply, preventing further disuse decalcifica- 
tion and so leading to recalcification. 

There still remain clinical instances of long 
standing non-union in carpal and rarely in 
phalangeal bones, which when treated by pro- 
longed immobilization end in bony union. 
These are repaired after rest in firm splintage 
from 8 to 50 weeks. Possibly the prolonged 
rest leads to some demineralization within the 
bone and a new growth of blood vessels is 
thereby encouraged leading to a slowed yet 
normal process of bony union by newly formed 
cancellous bone. Those instances of delayed 
union or non-union, treated by implantation 
of bone transplant or by drilling in the long 
axis of the bone, undoubtedly permit a rapid 
ingress of newly formed blood vessels into the 
clot formed, a carrying in of phosphatase and 
a stage setting for bony healing if subsequent 
immobilization is sure and long. These small 
bones seldom require the mechanical support 
of internal splint by bone graft and if we can 
obtain osteogenetic reaction without a graft, 
physiological requirements for healing may be 
met by less elaborate means. 

My observations lead me to believe that a 
bone transplant into the navicular and pha- 
langes is not necessary to obtain union, but 
long immobilization is. 


SUMMARY 


1. Small bone repair progresses slowly; the 
ossifying interval is long. 

2. The repair comes largely from adjacent 
cancellous bone tissue. 

3. The type of bony restoration is the same 
cancellous bone. 

4. Phalanges and metacarpals, or meta- 
tarsals, heal according to methods of other 
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long bones, but with minimal extracortical 
callus or lumpy bone growth. This may be 
because the periosteum is not often stripped 
up at great lengths. The healing of carpal 
bone fractures seems to arise almost entirely 
from revived osteogenetic activity of the can- 
cellous bone of the body as there is scant 
subperiosteal new bone growth, and that is 
dependent on prompt recognition of fracture 
and adequate, prolonged immobilization. In- 
terruption in the course of immobilization 
may set up a retrograde process of local (bone) 
necrosis and lead to the establishment of a 
plane of non-union or a cavity formation with 
disappearance of bone trabeculz. This process 
may be stopped and encouraged to return to 
normal bone healing by renewal of immobili- 
zation or by local gentle mechanical irritation 
(as drilling) followed by immobilization. 

5. Simple aseptic drilling is usually suffi- 
cient to stir up reaction against persistent 
non-union in small bones; bone transplant 
may be used if required for mechanical sup- 
portive purposes. 
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THE TRANSFORMATION OF GASTRIC ULCER INTO 


GASTRIC CARCINOMA' 


J. WILLIAM HINTON, M.D., F.A.C.S., ann MAX TRUBEK, M.D., New York, New York 


N discussing the transformation of gastric 
ulcer into gastric carcinoma, the criteria 
by which such a diagnosis is arrived at 
are very difficult to evaluate. It is equally 

true whether we refer to histopathological 
studies, roentgenological findings, or the frac- 
tional test meal. The clinician is concerned 
whether any method of diagnosing a gastric 
ulcer undergoing carcinomatous changes ac- 
tually exists. Scott states: ‘In spite of an 
intensive search for some method of demon- 
strating when an ulcer is malignant, it is ad- 
mitted almost universally by all competent 
clinicians that there is no such absolute cri- 
terion available.” 

Clinical observation in the Gastro-Entero- 
logical Clinic of the Fourth Medical and Sur- 
gical Divisions of Bellevue Hospital, for the 
past 8 years, and also on the medical and 
surgical wards of the Fourth Division makes us 
question whether a gastric ulcer ever becomes 
malignant. It is difficult at times to differen- 
tiate between an inflammatory lesion and an 
early ulcerating carcinoma. : 

Ewing in quoting Versé makes the following 
statement: 

Among 10,000 autopsies twelve early gastric can- 
cers unsuspected during life were encountered. They 
were usually small .5 to 5 centimeters in diameter, 
circumscribed, slightly elevated, sometimes eroded, 
infected, infiltrated with leucocytes, and all were 
adenocarcinomas. In several cases there was general 
atrophic or hyperplastic gastritis, and a history of 
alcoholism. It is thus apparent that gastric cancer 
often begins as a localized overgrowth affecting 
primarily previous normal cells which show atypical 
overnutrition and overgrowth, and that infection, 
erosion, and ulceration may supervene very early. 

Ewing states that he has seen 3 cases at 
autopsy which presented the above structure. 
From autopsies on early carcinoma of the 
stomach the lesion quite closely resembles 
that of an ulcer. 


1From the Fourth Medical and Surgical Divisions of Bellevue Hospi- 
tal, Drs. Charles H. Nammack and Car! G. Burdick, directors. 





The work of McCarty is familiar to every- 
one, and he considered 68 per cent of gastric 
ulcers precancerous lesions. That being the 
case 2 of 3 gastric ulcers treated by a medical 
regimen or gastro-enterostomy should de- 
velop into carcinoma after a few years. From 
our clinical experience this has not been true. 
On the other hand, the work of Wilensky and 
Thalhimer published nearly 20 years ago re- 
ports an incidence as low as 1 to 2 per cent. 
Thus, if pathologists differ so widely on this 
debatable question it is hardly fair to assume 
that a histopathological study can be taken as 
authoritative unless the sections are reviewed 
by several pathologists. Chang, in a very re- 
cent article, states: 


It was assumed if the patient showed no signs of 
cancer after a 2 year observation period the original 
diagnosis of simple peptic ulcer was correct. On this 
basis it turned out that 3 of 63 instances of apparent 
benign ulcer were really malignant or soon became 
so. This corresponds with current opinion that 
probably not more than 5 per cent of peptic ulcers 
show malignant changes. 


We will review 118 carcinomas of the stom- 
ach which were admitted to the wards of the 
Fourth Medical and Surgical Divisions of Belle- 
vue Hospital during the years 1928-1935, in- 
clusive, and compare these findings with 104 
gastric. ulcers which were studied in the Gas- 
tro-Enterological Clinic of the Fourth Medical 
and Surgical Divisions during the same period 
of time. 

The 118 patients with carcinomas of the 
stomach averaged in age 56.7 years, 98 were 
males and 20 females, or 83 per cent in the 
male sex. The average duration of symptoms 
before entering the hospital was 45.3 weeks. 
We realize that the question will be raised as 
to language difficulty and it can be stated that 
in only 3 of these cases was it impossible to 
obtain a history due to this circumstance. It 
is interesting to note that in reviewing their 
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symptoms only 7 patients gave a history con- 
fusing with ulcer symptomatology. These 
cases will be briefly elaborated upon later. 
Of the 118 cases reviewed 38 patients were 
submitted to operation and in 11 of these a 
resection was done and in 6 instances con- 
valescence was satisfactory. This gives an 
operability of 11 per cent. There were 10 
gastro-enterostomies performed with 6 deaths. 
Eleven exploratory operations resulted in 6 
deaths. There were 6 ruptured carcinomas of 
the stomach which were simply closed with 
subsequent deaths. In other words, there 
were 38 patients operated upon with a fatal- 
ity in 23 instances. When it is realized that 
only 11 resections were done on these pa- 
tients, one cannot help being impressed with 
the fact that the disease must have been far 
advanced before they sought medical relief. 
This is also borne out by the fact that of the 
80 patients not operated upon 32 died while 
in the medical wards, and in 12 instances an 
autopsy was obtained. Lahey, in a recent 
editorial in SURGERY, GYNECOLOGY AND OB- 
STETRICS, states: 

In a paper from this clinic dealing with 195 pa- 
tients with carcinoma of the stomach, the operabil- 
ity was only 22 per cent. That this is not unusual is 
evidenced by the facts that in the discussion of a 
recent paper on this subject read by me before the 
annual meeting of the Pennsylvania Cancer Society, 
a good sized clinic functioning in a rural section 
where patients do not seek early investigation for 
gastric discomfort, reported the operability as only 
5 per cent and another group as 7 per cent. 

We have excluded a number of questionable 
cases of carcinoma of the stomach as there 
were not suff cient rcentgenological and labora- 
tory data to make a definite diagnosis. The 
patients included have been either operated 
upon, an autopsy has been performed, or else 
roentgenological studies and laboratory data 
were suff cient material on which to make a 
positive diagnosis. 

The short duration of symptoms in this 
group of patients is most disconcerting and 
makes one wonder if carcincma ever arises on 
an ulcer basis. There were several patients in 
whcm the history was sufficiently long to 
raise a question of doubt. 


CasE 1. Female, 52 years of age, gave a history 
of gastric distress dating back for a duration of 10 
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years although her symptoms had become greatly 
exaggerated for 12 months prior to her admission, 
but had never been treated for ulcer. An exploratory 
laparotomy revealed a large carcinoma of the lesser 
curvature of the stomach with some pyloric obstruc- 
tion and a gastro-enterostomy was done. 

CASE 2. Male, 62 years of age, was admitted with 
a history of several years’ duration of gastric dis- 
comfort, and 2 years before coming under our ob- 
servation, as a result of roentgenological study in 
another hospital, duodenal ulcer was diagnosed and 
the patient was treated for it. After entering Belle- 
vue Hospital the patient was found to have an in- 
filtrating carcinoma of the lesser curvature and op- 
eration was advised, but the patient refused and 
left the hospital at his own request. 

CasE 3. Male, 56 years of age, complained of 
stomach symptoms for 6 years, had taken medicine 
himself but never had been under medical treatment 
until entering Bellevue Hospital. Roentgenological 
reports revealed an advanced infiltrating carcinoma 
of the lesser curvature. At laparotomy the condi- 
tion was found inoperable. 

CasE 4. Male, 71 years of age, complained of 
stomach symptoms for 7 years before admission and 
had never been under medical treatment. On ad- 
mission he was found to have a carcinoma of the 
pyloric end of the stomach. A laparotomy was per- 
formed, but the condition found inoperable and the 
patient died as result of the exploration. 

CasE 5. Male, 65 years of age, complained of 
stomach symptoms 24 months before entering the 
hospital. Roentgenological study revealed a carci- 
noma of the lesser curvature of the stomach. Opera- 
tion was performed and he was found to have an 
inoperable carcinoma of the lesser curvature with 
pyloric obstruction; a gastro-enterostomy was done. 

CasE 6. Female, 54 years of age, complained of 
stomach symptoms dating back 2 years but never 
treated forsame. Roentgenological report revealed a 
carcinoma of the pyloric end of the stomach and a 
laparotomy revealed the presence of an inoperable 
growth. 

CasE 7. Female, 38 years of age, with stomach 
symptoms for 6 years. She had taken medicines 
given by doctors but had never been subjected to 
roentgen-ray therapy. Roentgenological study re- 
vealed carcinoma of the lesser curvature; a laparo- 
tomy was performed and a complete gastrectomy 
was done with death of patient. 

It should be made clear that the average 
duration of symptoms of 45.3 weeks which in- 
cludes the above cases means that any num- 
ber of patients came in with symptoms of only 
1 to 3 months’ duration, the average being 
approximately 104 months for all cases. Of 
these 7 cases with a long gastric history ‘only 
1 case had been studied roentgenographically 
and in that case a duodenal ulcer was demon- 
strated. 
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The following case will be cited to reveal 
how another hospital may be misled by a 
patient’s own statements unless his previous 
hospital records and roentgen-rays are re- 
viewed. 

A male, 40 years of age, was admitted to Bellevue 
Hospital with a history of epigastric discomfort for 
6 months and in the 4 months before admission he 
had lost 15 pounds in weight. A clinical diagnosis of 
carcinoma of the stomach was made, and roentgeno- 
grams revealed a carcinoma of the pyloric end of the 
stomach and an operation was advised. He was 
transferred to the surgical ward but refused to sub- 
mit to an operation. He left the hospital in Septem- 
ber, 1933, and was followed in our clinic for a period 
of 1 month during which time we tried to persuade 
him of the advisability of a laparotomy. Fifteen 
months later in December, 1934, he entered St. Vin- 
cent Hospital, in New York and a resection was 
done. He informed that hospital that he had been 
treated for an ulcer by us, and he subsequently re- 
turned to our surgical ward in December, 1935, and 
died January, 1936, with a generalized carcinoma- 
tosis. 

This case is cited to illustrate how, in a 
definite carcinoma of the stomach diagnosed 
clinically and roentgenologically, the patient 
went for a period of 15 months before a resec- 
tion was performed and then lived 13 months 
following the radical operation. This man 
was 40 years of age, with a history of gastric 
disease of short duration, and one would 
hardly have expected such a slowly growing 
carcinoma in this instance. 

So much emphasis has been placed on gas- 
tric ulcer as a forerunner of gastric carcinoma 
that a review of 104 cases of gastric ulcers 
which have been observed in our clinic during 
the past 8 years will be made. In our clinic 
during the past 8 years we have observed 761 
ulcers and of this number 104 ulcers were 
gastric and 657 were duodenal, a percentage 
of ulcers of the stomach of 13.8. This rela- 
tively small percentage of peptic ulcers being 
gastric, makes one realize that those patients 
suffering from peptic ulcer have an 86 per cent 
chance that they will not have a carcinoma as 
the lesion is in the duodenum. 

In 104 gastric lesions the average age was 
47 years; there were 12 females and 92 males. 
The ulcer symptomatology of these patients 
averaged 4% years before coming under our 
observation, and they have been followed for 
an average of 19 months. When the symp- 





toms which were present previous to admission 
to the clinic are added to their follow-up, it 
dates the duration of their disease for an aver- 
age of 6 years. 

I feel that the pyloric ulcers should be 
briefly discussed as Holmes and Hampton 
have emphasized that in the vast majority of 
instances an ulcer within 1 inch of the py- 
lorus is likely to be carcinomatous. For that 
reason the importance of operating upon the 
prepyloric ulcers to prevent carcinomatous 
degeneration is now being emphasized. We 
had 18 cases of pyloric ulcer, or 17 per cent of 
the total gastric lesions encountered in this lo- 
cality. The average age was 43 years and the 
symptoms extended over 25 months before 
patients entered our clinic. The cases have 
been followed for an average of 15 months, 
and from clinical observations we do not feel 
that a patient suffering from prepyloric ulcer 
runs any risk of carcinomatous degeneration. 
The roentgenologist may confuse an early pre- 
pyloric carcinoma for an ulcer, but if the his- 
tory is considered with the roentgen-ray find- 
ings one need not be unduly alarmed over 
carcinomatous changes. The gastric lesions 
that have been confusing in our series, 9 in 
number, will be reviewed later in the paper. 
In the entire group of ulcers numbering 761 
during the years 1928 to 1935, inclusive, 
there have been 14,232 visits, or an average 
of 18 visits per patient, which gives us a fair 
opportunity to appraise our results from a 
clinical standpoint. 

There were 16 gastric ulcers which were 
operated upon, and of these, g resections; 5 
gastro-enterostomies; 1 exploratory laparot- 
omy in which an inoperable carcinoma was 
found; 1 axillary biopsy. In only 1o other 
patients was an operation advised but re- 
fused. These operations were advised not in 
fear of carcinomatous changes due to persist- 
ent pain from which the patient was suffering 
which could not be controlled by dietary and 
other medical management. 

There have been g cases in this group in 
which the history or roentgenographic find- 
ings suggested the possibility of a carcinoma 
and these cases will be briefly enumerated. 


Case 1. Male, 50 years of age, gave a history on 
admission to the clinic of epigastric distress and the 
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loss of 25 pounds in weight in the past 3 months. His 
symptoms had followed pneumonia in May, 10935, 
and he was admitted to our clinic in late August of 
1935. Gastro-intestinal series revealed a lesion of the 
lesser curvature, and it was reported as a gastric 
ulcer but malignant degeneration could not be ex- 
cluded by the roentgenological department. On ques- 
tioning this patient, he gave a history of having had 
ulcer symptoms and having been in a hospital for 
treatment for an ulcer 12 years previously. He 
had been well since that time, however, until his 
present complaint. 

In view of the roentgen-ray findings and history 
it was felt that he had a carcinoma of the lesser curva- 
ture. A laparotomy revealed a freely movable lesion 
of the pars media, 2 centimeters in diameter. It gave 
the impression of being inflammatory and not a car- 
cinoma. A resection was done and the lesion proved 
to be an ulcer and not carcinomatous. This patient 
has been followed for 9 months and is perfectly well. 

CASE 2. Male, 58 years of age, with gastric symp- 
toms dating back for 1 year with the loss of 25 
pounds in weight. A clinical diagnosis of carcinoma 
of the stomach was made. The roentgen-ray diag- 
nosis was pyloric ulcer. This patient was extremely 
emaciated and there were enlarged lymph glands in 
the axilla and in the supraclavicular region. A 
biopsy from one of the axillary glands revealed a 
metastatic carcinoma. This patient died in the 
medical ward of the hospital. 


Clinically there was never any question of 
this case being a malignancy of the stomach 
but the roentgenological report favored a 
diagnosis of ulcer. The outcome of the case, 
however, revealed that the clinical diagnosis 
was correct. 


CASE 3. Male, 42 years of age, admitted to the 
clinic in June, 1928, with a history of epigastric dis- 
tress dating back 1% years, with 2 negative gastro- 
intestinal series; 3 months previous to admission he 
was operated upon for epigastric hernia without re- 
lief of his symptoms. Following this operation a 
third gastro-intestinal series revealed a prepyloric 
ulcer. He was under treatment from June, 1928, and 
after a few months on dietary management he be- 
came symptom free. But in May of 1929 his symp- 
toms returned, and at that time he had a lesion on 
the lesser curvature of his stomach at the pars media, 
and this was diagnosed as a gastric ulcer. He was 
treated for another 6 weeks in our clinic and left our 
observation, but was operated upon in St. Vincent’s 
Hospital in Worcester, Massachusetts, in August of 
1929 and was found to have a large carcinoma of the 
lesser curvature. A gastro-enterostomy was done. 
This particular case had 2 gastric lesions, the pre- 
pyloric ulcer was cured and reported healed by the 
roentgenological department. ‘The lesion that ap- 
peared on the lesser curvature was a primary carci- 
noma which grew rapidly and bore no relation to his 
original ulcer. 
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CASE 4. Male, 40 years of age, complained of 
epigastric distress for 1 year previous to admission. 
Roentgen-ray diagnosis was pyloric ulcer suggesting 
malignancy, and at operation the patient was found 
to have a pyloric ulcer. A gastro-enterostomy was 
done and this patient has been followed for 1 year 
since his operation, with no clinical evidence of car- 
cinoma. 

CaAsE 5. Male, 40 years of age, with upper ab- 
dominal symptoms for 10 weeks. Roentgenological 
studies revealed an ulcer of the pars media but in 
view of the patient’s age and short duration of symp- 
toms, it was felt that he might be suffering from a 
carcinoma. Laparotomy revealed a freely movable 
lesion on the lesser curvature in the region of the pars 
media, with no suggestion of malignancy. A gastro- 
enterostomy was done and this patient has been fol- 
lowed for 114 years without any clinical evidence of 
malignancy. 

CasE 6. Male, 48 years of age, had complained of 
epigastric pain for 11 years. Roentgenograms re- 
vealed an ulcer of the pars media. The patient had 
lost 10 pounds in weight and was having rather se- 
vere pain. Medical treatment was instituted for 6 
weeks without any improvement and in November, 
1933, he was admitted for operation. Roentgeno- 
grams taken after entering the hospital disclosed a 
carcinoma of the stomach. At operation a large 
mass was found in the lesser curvature the size of an 
orange which was taken to be carcinoma. The op- 
erating surgeon did a gastro-enterostomy, as he felt 
the patient’s condition would not stand a resection, 
but a resection was to be done at a later date. The 
patient improved and 6 weeks later when he was re- 
operated upon the lesion had practically disappeared. 
A resection was done and the lesion reported to be an 
ulcer practically healed with no evidence of malig- 
nancy. The patient succumbed from the second 
operation. 

CasE 7. Male, 53 years of age, had complained of 
gastric symptoms for 6 months. Roentgenograms 
revealed an ulcer of the lesser curvature of the pars 
media with a defect of the greater curvature. The 
roentgenological diagnosis was a gastric ulcer, but 
the short history and the defect on the greater curva- 
ture suggested that the patient might have a carci- 
noma. Exploration revealed an inoperable carcinoma 
of the stomach. 

CasE 8. Male, 42 years of age, had gastric symp- 
toms for 5 years. Roentgenograms revealed a pre- 
pyloric ulcer and he was treated in the clinic for a 
period of 12 months. Two roentgenograms taken 
during that time revealed an ulcer in the prepyloric 
region but the third roentgen-ray series reported 
malignant changes. At operation the lesion of the 
pylorus was taken to be inflammatory. Resection of 
the stomach was performed and the lesion proved 
to be an ulcer with no evidence of malignancy. 

CasE 9. Male, 40 years of age, with epigastric 
pain dating back 5 months. Roentgenograms re- 
vealed an ulcer of the pars media suggesting malig- 
nancy, and an operation was advised but refused. 
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The patient remained under treatment in our clinic 
for 3 months and his condition improved, but he 
has failed to return for the past 2 years. 


When one reviews these 9 cases it is seen 
that in spite of suggestive roentgen-ray evi- 
dence of malignancy in 7 of these cases, the 
clinical course since their operations proved 
them to be benign ulcers. In two instances 
the clinical diagnosis of carcinoma was made 
in spite of roentgen-ray evidence of an ulcer 
of the stomach. 

Of the 9 questionable cases, 6 were operated 
upon and found to be purely inflammatory 
lesions and 1 other refused operation while in 
only 2 of the 9 was carcinoma proved and in 
these 2 cases the clinical diagnosis was carci- 
noma although the roentgen-ray diagnosis had 
been ulcer. So in our group of cases we have 
failed to find 1 case that has given proof that 
gastric ulcers do undergo malignant transfor- 
mation. One will always have an element of 
error in diagnosing carcinoma of the stomach 
as any other disease. This series of cases cer- 
tainly does not support the contention that a 
high percentage of gastric ulcers undergo ma- 
lignant transformation. The following case 
will illustrate how difficult it is to be sure of 
one’s diagnosis in all instances. 


Male, 36 years of age, was admitted to our clinic 
on April 11, 1935, with a history of epigastric pain 
for g weeks. Roentgenological examination on 
March 29, 1935, revealed a duodenal ulcer with one 
quarter of the meal retained at the end of 6 hours. 
The patient was put on a Sippy regimen and in spite 
of the different medications he continued to have 
pain for the next 6 weeks. On May 23 he was hos- 
pitalized for possible operation. After admission to 
the wards he felt somewhat better and was dis- 
charged on June 14 as the surgical consultant felt 
that an operation was not indicated at that time, 
although a roentgen-ray examination on June 13, 
1935, revealed a definite tubular constriction in the 
proximal portion of the duodenum with a 25 per cent 
residue at the end of 6 hours. The patient was most 
conscientious and in spite of adhering to a strict 
dietary regimen and different medications his pain 
persisted. On July 16 roentgen-ray examination re- 
vealed an ulcer in the first portion of the duodenum 
and marked tenderness. Shortly after his examina- 
tion the patient’s wife became ill, and he did not 
return for several weeks. In September he returned 
and we attributed part of his pain to his mental 
anxiety over his wife. He continued to get worse 
and roentgen-ray examination on December 11, 
1935, revealed carcinoma of the pars pylorica and 


the roentgenological department stated that a re- 
examination of the other plates revealed the diagno- 
sis as being a malignant lesion and not an ulcer. 
The patient was operated upon and found to have a 
large retroperitoneal carcinoma which had prac- 
tically surrounded the duodenum and had infiltrated 
the pyloric portion of the stomach. If this patient 
had been operated upon when hospitalized 6 months 
before it is possible that the growth might have been 
enucleated. But at no time, looking in retrospect, 
did this patient have an ulcer either of the duodenum 
or stomach. 

It has been our experience that a gastric 
ulcer responds much more readily and much 
more lastingly to medical management than 
do duodenal ulcers. We do not believe that 
this is generally appreciated by physicians. 
In only 16 of our patients were operations per- 
formed and in only 10 others was surgery ad- 
vised, which would mean that in only 25 per 
cent of the gastric ulcers coming under our 
observation did we feel that the patient suf- 
fered sufficient pain or that the question of 
malignancy was of sufficient importance to 
advise operation. 

Balfour, in 1930, published an article which 
quite conclusively showed that a gastric ulcer 
clinically followed over a long period of time 
rarely develops carcinomatous changes. He 
reported 100 gastro-enterostomies for large 
gastric ulcers. A gastro-enterostomy was done 
because the lesion was so large or fixed that an 
excision or resection was deemed inadvisable. 
In these roo cases after a 10 year follow-up 
there were only 6 carcinomas. The large size 
of the lesion encountered at the time of opera- 
tion would make it seem very likely that the 6 
patients may really have suffered from a car- 
cinoma. It is interesting in this connection to 
consider the fact that in spite of all the roent- 
genological studies of the gastro-intestinal 
tract and all the efforts at early diagnosis of 
carcinoma of the stomach the incidence of 
carcinomatous deaths from gastric malignancy 
does not diminish. If inflammatory.lesions are 
precursors of carcinoma then early diagnosis 
of gastric ulcer and either dietary manage- 
ment or operative removal should influence 
the mortality of gastric carcinoma. Dublin in 
a recent article states: 

It is my judgment that, instead of 27,000 annual 
deaths from cancer of the stomach and duodenum 
in this country at large, the deaths are now more 
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likely to be close to 40,000, or about as many as from 
bronchopneumonia or coronary disease including 
angina pectoris. 


And later he adds that gastric cancers con- 
stituted 20 per cent of all cancer deaths. 

Why the mortality from carcinoma of the 
stomach does not diminish one can better un- 
derstand by quoting from an article by Seale 
Harris in which he states: 


I have to admit in my 30 years’ experience in a 
fairly large private practice devoted largely to 
chronic gastro-intestinal and nutritional diseases of 
adults, that I have had only one patient with gastric 
cancer who came early enough for operation to effect 
a cure; but others who have had larger experience 
share my pessimistic viewpoint of the curability of 
carcinoma of the stomach. 

Lahey states: 

One not infrequently hears and reads that the way 
to improve our results of cancer of the stomach is to 
submit all gastric lesions to radical surgery, in order 
that a carcinoma may not be overlooked and in order 
that malignant degeneration of gastric ulcer does not 
occur. This is, I believe, a wrong attitude, and were 
it employed on a large scale, the operative mortality 
would at least approximate, if not surpass, the per- 
centage of gastric carcinomas which are missed under 
the plan of pre-operative segregation by frequent 
roentgen-ray observation while under a short period 
of hospital observation under medical management. 


His statement is very illuminating when it 
is compared to one by Seale Harris in an ar- 
ticle published the same month: 


There is very little danger from an exploratory 
laparotomy and there is a low mortality from gastric 
resection when the operation is performed by a skil- 
ful and experienced surgeon. Therefore, it is better 
to operate on 99 cases of suspected gastric cancer 
and find none and cure the rooth case when cancer is 
found, than to wait for a positive diagnosis of gastric 
cancer before operating, when probably 99 out of the 
100 will die even if operated upon. 


In this instance the medical man is plead- 
ing for an early operation and the surgeon 
pleading for conservatism. This leaves one in 
a state of confusion regarding the rdéle of gas- 
tric ulcer as being the forerunner of gastric 
carcinoma. 


SUMMARY 
In reviewing 118 gastric carcinomas there 


was no conclusive evidence that a gastric 
ulcer is the forerunner of gastric carcinoma. 


The above cases revealing gastric symptoma- 
tology fcr only 45.7 weeks does not lend to this 
argument. In only 7 cases, as previously 
stated, was there a long history of gastric 
complaints. Comparing the 104 gastric ul- 
cers, one sees only g instances in which there 
was a reasonable element of doubt as to a gas- 
tric malignancy. In these 9 cases 6 patients 
were operated upon with proof that the lesion 
was inflammatory and in 2 instances in which 
the roentgenologist had diagnosed an ulcer 
the clinical diagnosis was carcinoma. In one 
of these cases the diagnosis was proved by a 
biopsy of an axillary gland and the patient 
died in the medical ward. In the other in- 
stance a laparotomy revealed inoperable car- 
cinoma which had from all evidence been a 
primary carcinoma and had not arisen from a 
gastric: ulcer. Therefore, from our cases it 
would seem safe to conclude that once a gas- 
tric ulcer always a gastric ulcer, but realizing 
that in an occasional case it is difficult to de- 
termine whether the lesion is a true benign 
ulcer or an early ulcerating carcinoma. The 
only way that these questionable cases can be 
intelligently handled is to submit them to a 
resection. The questionable cases do not con- 
stitute over 7 to 8 per cent of those coming 
under one’s observation. 
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ECTOPIC URETERAL ORIFICE 


A Report of 17 Cases in Children’ 


MEREDITH F. CAMPBELL, M.D., F.A.C.S., New York, New York 


Y anomalous development one or more 
ureteral orifices may abnormally open 
at some point other than the lateral 
angle of the vesical trigone. The rela- 

tively few instances of this condition reported 
in the literature (197 cases) suggest that the 
anomaly is one of great rarity; 7 cases have 
been seen at the Mayo Clinic—1 : 130,000—(3). 
Yet my experience has been otherwise. Seven- 
teen cases in infants and children? are here 
reported; 9 were urologically examined by me 
and in 7 of these the ectopic ureteral orifice 
was seen. All of the 7 clinically discovered 
anomalies were found during the investigation 
of young patients subjected to urologic exam- 
ination because of “chronic pyelitis.” In re- 
porting these cases, however, I am less con- 
cerned with them as examples of unusual 
maldevelopment than as clinical findings illus- 
trative of important theses which can be 
discussed here only by inference. These 
theses are: (1) an anomalous organ is more 
prone to disease than a normal one; (2) disease 
in anomalous urinary organs is predominantly 
some phase of urinary stasis and infection; 
(3) children with chronic pyuria or persistent 
disturbances of urination should be subjected 
to a thorough urologic examination; and (4) 
with proper attention to pre-operative prep- 
aration, with due care in the operating room 
and after operation, radical surgical treatment 
may be successfully employed even in the 
extremely young. 


ETIOLOGY 


Sex. Ectopic ureteral orifice is twice as 
frequent in females. In Thom’s 185 collected 
cases, 122 were females; 63 -were males. In 


1From the Departments of Urology and Pediatrics, New York Univer- 
sity and the Children’s Medical, Surgical, and Urological Services, Belle- 
vue Hospital. Read before the Section on Genito-Urinary Surgery, New 
York Academy of Medicine, March 18, 1936. 

2 Six of these patients were admitted to the Babies Hospital and 3 were 
operated upon by the writer while a member of the Attending Staff of 
the Hospital. These 6 cases are herewith included by the kind consent 
of Dr. Rustin McIntosh, medical director of Babies Hospital. 
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the 17 cases here reported, there were 3 males 
and in them the condition was discovered 
postmortem. Moreover, according to the 
literature, the anomaly has been found during 
life in only 9 males. 

Side. In the present series, the anomaly 
occurred on the left in 11 cases, on the right 
in 4, and was bilateral in 2. 

Embryologic etiology. Between the fifth and 
sixth weeks of fetal life, a frontal fold, the 
urorectal septum, passes downward to sepa- 
rate the primitive cloaca into a dorsal rectal 
and a ventral urogenital segment (Fig. 1). 
From the latter spring the ureteral buds which 
ultimately form the urinary collecting system. 
The wolffian ducts open into this vesico- 
urethral anlagen. Later, the ureteral orifice 
on each side shifts upward to open into the 
lateral angle of the trigone; failure to do so 
results in ureteral ectopy. From the wolffian 
duct are formed the posterior urethra, vas 
deferens, epididymis and, by budding, the 
seminal vesicle. This early anatomic rela- 
tionship of the ureteral buds and the wolffian 
derivatives explains certain unusual types of 
ectopy of the ureteral orifice. In 61 males of 
the series collected by Thom, the ectopic 
orifices were in the prostatic urethra 33 times, 
in the seminal vesicle 17 times, in the vas 
deferens 6 times, and in the ejaculatory duct 
5 times. In 117 females the ectopic orifices 
were situated as follows: vestibule, 45; ure- 
thra, 37; vagina, 32; and uterus, 3 (Fig. 2). 

Other associated developmental defects 
such as unilateral renal agenesis, vesical ex- 
strophy, urethrorectal fistula, and imperforate 
anus have been notable in the reported cases. 

As a rule the ectopic orifice is one of redup- 
licated ureters. Complete double ureter is 
said to result from (1) reduplicated ureteral 
stalks or, more generally accepted, (2) fission 
or splitting of the usual single ureteral bud. 
By “inversion” of the reduplicated ureters, 
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that from the upper renal pelvis opens lowest 
in the urinary tract and is most often the site 
of the major disease (Fig. 3, F). The ureter 
from the lower renal pelvis almost always 
opens in the bladder (Fig. 4). Eleven of the 
cases here reported were of this type. Yet, as 
indicated in Kilbane’s classification, both re- 
duplicated ureters may be ectopic. 

If the ectopic orifice is proximal to a com- 
petent sphincter muscle there will be no in- 
continence. In males the clinical picture is 
predominantly that of urinary infection. In 
females with ectopic ureteral orifice, in- 
continence is usually in the foreground and in 
this sex the clinical diagnosis is likely to be 
“enuresis” in children and “bladder paralysis”’ 
in adults. 

PATHOLOGY 

Kilbane’s classification of the various types 
of ureteral ectopy is adequately inclusive; the 
numbers in parentheses indicate the incidence 
of the condition in the 185 cases collected 
by Thom: 

a. Single ureter with ectopic opening (58). 

b. Complete unilateral duplication of pelvis 
and ureter with an ectopic opening of the 
supernumerary ureter (96). 

c. Complete unilateral duplication of pelvis 
and ureter with ectopic opening of both 
ureters (2). 

d. Supernumerary kidney, pelvis, and ure- 
ter with an ectopic opening. 

e. Bilateral duplication of pelvis and ure- 
ters with one ectopic opening only (21). 

f. Bilateral duplication of pelvis and ureters 
with bilateral ectopic openings (2). 

g. Both single ureters having ectopic open- 
ings (6). 

Ectopic ureteral drainage into the rectum is 
exceedingly rare and is best explained by 
faulty division of the cloaca by the urorectal 
septum (Cases 14, 15). In some cases of 
vesical exstrophy, the ureteral openings may 
be found in the urethral gutter or in the vesti- 
bule. Ina 5 year old boy with a congenital 
solitary right kidney, an attenuated ureteral 
stump on the opposite side opened into the 
seminal vesicle (Case 9); Papin and Verliac 
reported a somewhat similar case. In the 
older writings, conjunction of the wolffian and 
muellerian ducts is adduced to explain ectopic 
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Fig. 1. Division of the cloaca into a urogenital and rectal 
segment. The ureteral buds spring from the former (after 
Corning). 


ureteral openings in the cervix or vagina. 
Analysis of most cases believed to be of this 
type reveals that the opening actually was in 
the vestibule. Yet in a 21 months old girl at 
Babies Hospital, the right ureter emptied into 
the posterior vagina; double vagina and bi- 
cornuate uterus coexisted. For embryologic 
reasons, ectopic ureteral orifices do not open 
into the fallopian tubes or in the canal of the 
uterus (muellerian duct derivatives). 

The urinary tract above the ectopic orifice 
is almost always dilated. These orifices, how- 
ever, are usually large, so that urinary obstruc- 
tion and backpressure are commonly not 
factors in producing the dilatation. Yet con- 
trary to the findings in the 14 girls in my 
series, many writers describe the ectopic ori- 
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Fig. 2. 


fice as characteristically small and the cause 
of the ureteral dilatation above. Although 
not readily susceptible of proof, it is the 
writer's belief that faulty neuromuscular de- 
velopment of the anomalous duct is the likely 
explanation when dilatation of the ureter and 
pelvis exists. The ureteral musculature is 
usually thinned and commonly shows in- 
flammatory cellular infiltration and sclerosis. 
The renal pelvis drained by the anomalous 
ureter also is usually roundly dilated (Figs. 
3, 4, 5). Microscopically the parenchymal 
segment shows tubular dilatation, atrophy, 
and other characteristic changes of hydro- 
nephrosis. 
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Fig. 3. Embryology of the ureter. 
ureter springing from the wolffian duct. 
ureter formation. Note how, by “inversion, 
from the upper pelvis comes to open lowermost. 


Sites of opening of ectopic ureters in male and female. 


Urinary infection exists in fully 90 per cent 
of the recognized cases of ectopic ureter. In 
the presence of urinary infection, the renal 
parenchyma drained by the ectopic ureter 
shows acute or chronic interstitial suppurative 
nephritis with, usually, the various changes 
coincident to infected hydronephrosis. In a 
13 months old girl with bilateral ureteral re- 
duplication and ectopic openings of the ureters 
to the superior pelvis (Fig. 6), embrycnal 
cartilage and an embryonal formation of the 
glomeruli and renal tubules were found in the 
upper half of the infected hydronephrotic seg- 
ment removed by heminephrectomy. 


SYMPTOMS 


Patients with ectopic ureteral orifice may 
be symptomatically grouped according to (1) 
urinary disturbances and (2) urinary infection. 


Urinary disturbances. In most cases of ec- 
topic ureter a normal urinary schedule is ac- 
companied by a constant urinary dribbling. 
This means the external sphincter is inade- 
quate or the ectopic opening is peripheral to 
the sphincter (Fig. 6). Children with this 
condition are often treated years for enuresis 
and sometimes adults are. In patients with 
normal urinary control, and these are less 
common, the orifice opens behind a competent 
sphincter. Because the prostatic urethra and 
the seminal ducts which drain into it are of 
wolffian duct origin, ectopic ureteral opening 

















CAMPBELL: 





Fig. 4. 


ECTOPIC URETERAL ORIFICE 


Ectopic ureteral orifice in a 5 year old girl with renal reduplication (Case 
7, Table I). A, Pre-operative pyelogram. A normal lower renal segment is suggested 


by a normal lower pelvic urogram and indicates the desirability of renal resection. 


B, Schema of indications found. 


At the first operation heminephrectomy and partial 


ureterectomy were performed. Two months later the remaining pyo-ureteral segment 
of the resected ureter (cross shading) was excised. C, Retrograde pyelogram of re- 
maining ureter and renal pelvis 1 month following renal resection. 


into these passages does not interfere with 
urinary control. Males, therefore, stay dry. 

Bizarre histories of urinary control have 
been recorded. Nové-Josserand’s patient was 
incontinent only in the upright position. 
Judd’s patient, a 21 year old girl, was incon- 
tinent by day during her entire life but at 
night only during the first few years. In 
Kallmann’s case, the incontinence of early 
years later disappeared without treatment. 
On the other hand, in Fromme’s patient, there 
were no urinary symptoms until adult life; 
leakage of urine followed childbirth. Finally, 
as in the cases of Erlach and of Kolisko, the 
condition may be asymptomatic and require 
no treatment. 


Urinary infection. Persistent pyuria was 


the indication for urologic investigation in my 


seven clinically recognized cases of ectopic 
ureteral orifice in children. In 2 additional 
cases, a 13 months old girl and a 5 year old 
boy each examined because of chronic pyuria 
(Case 8, 9), the anomaly was not discovered 
until postmortem examination. Ectopic ure- 
teral orifice, therefore, indicates but another 
of the legion of conditions which may mas- 
querade under the pathologically inadequate 
clinical designation chronic pyelitis. In my 
patients thus examined the major site of infec- 
tion was the anomalous urinary segment, the 
excision of which was the principal step in 
eliminating the infection. The youngest child 
was 6 months old (Case 2). If the infected 
ureter opens into the urethra, the bladder 
urine is certain to be infected. The drain- 
age from the ectopic ureter may be mildly in- 
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Fig. 9. Bilateral ureteral ectopia and bilateral complete 
ureteral reduplication. Schema of conditions found in a 
13 months old girl examined because of “‘chronic pyelitis.”’ 
The upper renal segment drained by the ureter which 
opened into the posterior urethra was not infected. The 
corresponding segment on the left showed advanced in- 
fected hydronephrosis and the ureter opened into the 
vestibule. Squeezing the upper left loin caused thick pus 
to discharge from the ectopic ureteral orifice. Uretero- 
heminephrectomy. The ureter was removed down to 
within 3 centimeters of its opening in the vestibule. In 
the lower lefthand insert is indicated the wrinkled atrophic 
condition of the parenchyma surrounding the hydro- 
nephrotic upper pelvis. 


fected, thickly purulent or dense, mucoid. If the 
ectopic opening is in the vestibule, a catheter- 
ized bladder specimen may be normal. Yet 
contamination of the voided specimen by 


the ureteral discharge into the vestibule 
should direct attention to the urinary 
tract. An exacerbation of the smouldering 


urinary infection might be recognized as 
“acute pyelitis.” 


Fig. 5. Ectopic ureteral orifice in a 5 months old female 
urologically examined because of persistent pyuria. Anom- 
alous upper tract injected with radiopaque medium through 
a small urethral catheter; the intention was to obtain 
acystogram. The catheter entered the ectopic ureteral 
orifice. 

Fig. 6. Schema of conditions urographically demon- 
strated (Fig. 7) and surgically disclosed (Fig. 5). Ure- 
teroheminephrectomy. 
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Fig. ro. Ectopic ureteral orifices as found at autopsy: 
1, female, 6 months; 2, female, 10 months; 3, male, 1 
month; 4, female, 8 years. 

DIAGNOSIS 


The persistence of disturbances of urination 
or of pyuria in either a child or adult demands 
a thorough urologic investigation. Excretory 
urography (1) may yield a suggestive clue 
when ureteral reduplication is revealed but 
two isolateral orifices are not found in the 
bladder, and retrograde pyelography proves 
that incomplete ureteral reduplication does 
not exist. In chronic pyuria 2 normally situ- 
ated ureteral orifices ejaculating normal urine 
may be found in the bladder and, as in 6 of 
my clinical cases, the ectopic orifice ejaculat- 
ing purulent urine will be found in the urethra. 
In Case 4 the purulent ejaculation was into 
the vestibule (Fig. 6). 

Following the intravenous injection of indi- 
gocarmine, the diagnosis is comparatively 
simple if the urethra, vestibule, vagina, and 
rectum are inspected for the blue urinous dis- 
charge. If the bladder is filled with a solution 
of methylene blue, perineal pads will not be 
stained even though an ectopic ureteral orifice 


Fig. 7. Retrograde urographic injection of both re- 
duplicated pelves in same case as in Figure 5. Note the 
lower pelvis appears normal. The upper and lower pelves 
are sufficiently separated to encourage heminephrectomy. 
Normal right pelvis. 

Fig. 8. Normal appearing pelvis of remaining lower half 
of kidney (Case 6, Fig. 5). This pyelogram was taken 
a few months after operation was performed. The patient 
was cured. 
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TABLE I.—ECTOPIC URETERAL ORIFICES, SUMMARY OF 17 CASES IN AUTHOR’S SERIES 


Treatment | Comment 
Operation refused | Still pyuria 
Ureteroheminephrectomy Cured*. Growth normal and urine 


sterile 4 years later 





Ureteroheminephrectomy | Cured. Urine sterile. Normal 
| development 
| Infection cured but recurred i in 6 

| Left ureteroheminephrectomy | months. Died 2 years later, fibro- 
| sarcoma of scapula 








Ureteronephrectomy Cured. Urine sterile. Normal 
| development 3 years later 





Known to have mild B. coli | 
Left ureteroheminephrectomy infection 6 months postoperative. 
Otherwise normal 











1. Heminephrectomy and excision 
of upper % of ureter. 2. Six} Infection cured within 3 months. 
weeks later; excision of ureteral} Moderate vaginitis 
stump (pyoureter) 













Operation because of bilateral ureteral 
Bilateral ureterostomy obstruction (ureterovesical junction 
stricture). Died of urinary sepsis and 
renal failure. Ectopic ureteral open- 
ing found postmortem 














Autopsy 
Died of measles. Urethrorectal fistula; rectal stricture, urethral calculi. 
The cystoscopic diagnosis of congenital solitary right kidney was confirmed 
——- The left ureteral stump (about 4 cm. long) opened into the 
ft seminal vesicle 








Autopsy findings are shown in Fig. 7 (1) 





Autopsy findings are shown in Fig. 7 (2) 








Autopsy findings are shown in Fig. 7 (3) 





Autopsy findings are shown in Fig. 7 (4) 
Hypoplastic right kidney 











Right ureter and impervious cord; springs from lower pole of hypoplastic 
right kidney. Rectal atresia, urethrorectal fistula, dilated rectum. Left 
pyonephrosis; dilated left ureter opens into lower rectum 





Autopsy: Left ureter ended blindly at bladder wall; bladder exstrophy 










Case Ectopic ure Site of | 
Age Side ter redup- | peas | Pyuria 
Sex licated | . 
I - | 
36 months) Left Yes Mid urethra +++) 
F | 
6 months) Left | Yes Mid urethra ++i 
FE 
2 months} Right Yes Deep urethra +4++44/} 
I 
13 months| Bilateral Yes | Rt. Deep urethra +444] 
F Lt. Vestibule | 
5 cas | ey en, 
18 months} Left Yes | Mid urethra |++++4] 
F | 
6 _ ia et Hy ee 
5 months} Left Yes Deep urethra ++4++ 
cK: (ees |S eae: Sie | 
i | 
/ i | | 
syears | Left | Yes | Deep urethra 14444 
. | 
| | | | 
8 | } 
13 months] Right Yes Anterior lua i 
F | | urethra 
| | 
| | 
| | : . | 
9 ‘ | | Blind ending | 
5 years Left | No | in seminal Sineieaiaal 
F | vesicle | 
| | 
| | 
cl rll a ied iodeleinie acne 
| ee | ‘ | * 
months) Bilateral | No | Mid urethra ? 
| | | | 
II | } ; | 
10 months| Left | Yes | Mid urethra ? 
oe pa IEE ne i ae ae fi a a es | 
12 | = | ii rs 
I month | Left | Yes | Prostatic ? 
} 1 | |} urethra 
a a ———____—| 
13 | | 
S years | Left | Partial Mid urethra I++++ 
F | 
14 
6 weeks | Left No Rectum ++++ 
15 | | | | | 
36 months Right No | Rectum (oe 
F | | | 
10 | | 
9 months! Right No | Vagina sealeli 
F | | | 
17 : ie | 
3 days Left Yes Urethra prtt+] 
F 


Also vesicovaginal fistula, double uterus, double vagina 





Also imperforate anus, atresia of duodenum, ileus and pyuria 













*Cured as judged by absence of pyuria and two sterile cultures of catheterized specimens. 


exists, and will be stained if there is true to be recognized. In a 13 months old girl, 
vesical incontinence. The correct diagnosis is squeezing of the upper half of the left kidney 
made more often in females because the condi- caused the ejaculation of a toothpaste-like 
tion is more common in this sex and ureteral ribbon of purulent urinary débris from the 
orifices in the vestibule are likely eventually ectopic orifice in the vestibule (Fig. 6). 











TREATMENT 

Ii the ectopic ureter is the only one for the 
kidney, transplantation to the bladder (ure- 
teroneocystostomy) is indicated in the absence 
of marked infection. In the presence of im- 
portant infection of the anomalous segment 
and if the condition of the opposite kidney 
permits, ureteronephrectomy is the usual indi- 
cation. If the opening of the ectopic ureter 
is from one of two reduplicated ureters and 
only the ectopic segment is diseased, uretero- 
heminephrectomy should be carried out. Ina 
young woman without important disease of 
the upper renal segment drained by the ectopic 
ureter, Foley partially resected the upper 
third of the ectopic ureter and ligated the 
distal stump. He then implanted the short 
proximal stump into the normal lower pelvis 
(ureteropyelostomy). Ina child, however, the 
small parts render such a procedure techni- 
cally far more difficult and doubtless less 
satisfactory than ureteroheminephrectomy. 
When the segment of parenchyma drained by 
the ectopic ureter is small and uninfected, 
several writers advocate ligation of the anom- 
alous ureter. My choice is renal resection. 
If both renal segments are surgically diseased 
and the opposite kidney is adequate, nephrec- 
tomy is the treatment of choice. When ne- 
phrectomy alone would leave a large dilated 
ureter, perform ureteronephrectomy (Figs. 3, 
4, 5). In my clinical series, ureterohemine- 
phrectomy was carried out five times, uretero- 
nephrectomy and bilateral ureterostomy each 
once, and operation was refused once. The 
youngest patient to have renal resection was 
6 months old. All survived. Four are known 
to be bacteriologically cured (two negative 
cultures of catheterized specimens). In an- 
other child, temporarily cured, reinfection 
subsequently occurred (Case 4). Two years 
later fibrosarcoma of the scapula developed. 


SUMMARY 


Seventeen cases of ectopy of one or more 
ureteral orifices are reported. The patho- 
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logical embryology is discussed. ‘The impor- 
tant clinical manifestations may be (1) dis- 
turbances of urination or (2) chronic pyuria. 
The former, in a child, usually leads to the 
diagnosis, enuresis; the infection is regularly 
designated chronic pyelitis. The usual treat- 
ment employed for the respective conditions 
fails for obvious reasons. This failure is the 
indication for a thorough urologic examina- 
tion. Radical urosurgical treatment is re- 
quired. 

Table I demonstrates the fact that with 
adequate recognition of the prophylactic and 
technical requisites of surgical treatment, even 
young infants may receive the benefits of 
modern urologic knowledge (2). 
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THE TREATMENT OF CANCER OF THE CERVIX UTERI 
RHODE ISLAND HOSPITAL 


A Report of 293 Cases with 5 Year Follow-Up! 


LERMAN C. PITTS, M.D., F.A.C.S., and GEORGE B. WATERMAN, M.D., F.A.C.S., 


Providence, Rhode Island 


EFORE proceeding with our report, we 
should like to speak briefly of some 
theories of radium action and some meth- 
ods of practice in radium therapy. In 

spite of the fact that in the primary treatment of 
cancer of the cervix radical surgery has been sup- 
planted by the use of radium in all but a few 
clinics where able surgeons learned their technique 
in the days before radium became more generally 
available, there still remains the problem of how 
to use radium to get the best results. This prob- 
lem is not a simple one as is appreciated by all 
who have tried in some way to solve it. The ways 
of using radium are varied as is found by visiting 
different clinics and by reading reports from dif- 
ferent clinicians. Since methods today are usually 
based on some sort of theory or reasoning and are 
not entirely empirical as they may have been in 
the past, it might be well to consider first some of 
the fundamental principles on which modern 
methods are based. This should give a clear idea 
of what is expected from radium. 

1. That radium may be used as a caustic agent 
is quite true, and that with sufficient intensity or 
strength of applicator and sufficient time factor 
the tumor can be sloughed out is a many times 
proved fact. 

2. That radium in proper relation as to inten- 
sity of applicator and time factor can cause the 
disappearance of a tumor without slough is also 
a many times proved fact; furthermore, that this 
disappearance of the tumor under such favorable 
conditions of exposure can occur without serious 
damage to surrounding tissue is proved to be 
possible. In fact, such a result has become the 
aim of all modern radium treatment. This phe- 
nomenon of disappearance of tumor cells and of 
non-injury of normal cells has been attributed to 
a so called selective action of the hard y-rays of 
radium and the short wave-length x-rays. There 
is apparently a wide difference in sensitivity to 
the rays between normal living cells and rapidly 
growing cancer cells, the more atypical or ana- 
plastic type, whose rapid growth is attested by 
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frequently occurring mitotic figures, being much 
more sensitive than the more adult types. Hence 
we speak of radiosensitive tumors and of radio- 
resistant tumors, the radioresistant types as a 
rule more nearly approaching the normal adult 
cell in sensitivity and requiring for their disappear- 
ance doses which more nearly approach the danger- 
ous zone of sensitivity for normal tissues. 

3. That y-radiation may have in addition to this 
direct selective action on the tumor cell another 
more indirect action is suggested by Hector A. 
Colwell in his prize essay on “‘The Method of 
Action of Radium and X-ray on Living Tissues” 
(3). Commenting on the work of Russ, Chambers, 
and Scott on animal tumors, he says: 

The experimental fact that tumor cells irradiated while 
growing in a rat and left undisturbed after radiation are 
much less likely to grow than if they are removed and 
injected into another rat, certainly suggests that the 
environment of the implant is not without effect (Chap. 
vi, pp. 143, 152). The experimental work of Russ, Cham- 
bers, and Scott strongly points to the production of some 
factor or factors which inhibit tumor growth, and that 
such factor or factors appear during the destruction of 
cancer cells. If this is the case the treatment of neoplasms 
of highly malignant and metastasizing type by small 
individual foci of highly filtered y-radiation for a consider- 
able period would seem to offer the best means for the 
formation of such antibodies. . . . Obviously, if such bodies 
exist, their slow formation and escape from the injured 
cells will be more effective in favoring the destruction of 
microscopic metastases than will single, highly intensive 
doses whereby the cancer cells are rapidly destroyed. The 
field is a very tempting one for speculation and perhaps in 
the fairly near future more light may be shed upon it by 
experiment and the statistical records of the results of 
radiation treatment. 


In this quotation a suggestion is made as to 
the use of small foci, heavy filtration, and long 
time interval, which we feel is quite significant 
and which we think our results bear out. 

Let us now consider methods. There are three 
ways in which the y-rays can be effectively used 
in treating cancer of the cervix: (1) Surface 
radiation, i.e., the application of packs, tubes, 
bombs, plaques, or boxes containing tubes against 
the surface of the cervix or vaginal vaults and 
into the canal; (2) interstitial radiation, i.e., the 
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Parametrial Invasion Ess] Tumor of Cervix 


Fig. 1 


Figs. 1-3. A, 20 milligrams platinum filtered tube; B, 3 
milligrams platinum needle; C, 2 milligrams platinum 
needles. 

Fig. 1. Lined area indicates advancing parametrial 
invasion; cross hatched area, cervical tumor; dotted 
needles are posterior to midline of cervix. 


Fig. 2. Method of inserting needles anteriorly and 
posteriorly. 
Fig. 3. Lined area shows cervical tumor; dotted line 


shows area of paracervical invasion. 


insertion of seeds of radon or of radium needles 
into the tumor tissue itself—called radium-punc- 
ture; or (3) distance radiation—tele-radium or 
x-ray, i.e., the employment of x-ray at a distance 
or of radium pack containing a large quantity of 
radium, e.g., 2 to 4 grams. With the latter method, 
this paper is not particularly concerned as in 
very few of the reported cases did the patients 
have x-ray treatment and most of those had it 
only as a last resort and it was not used as a part 
of the original treatment. 

Surface radiation is in use in most European 
clinics and perhaps in the majority of clinics in 
this country. A few clinics here use interstitial 
radiation as part of the primary uniform treat- 
ment—notably Ward, of Woman’s Hospital, who 
uses short needles of 12.5 to 13 milligram inten- 
sity. The use of interstitial radiation, and par- 
ticularly of the long needles has not been thought 
well of, but to my knowledge the “long needles 
and low intensity’? method has never been tried 
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out over a sufficiently long series of cases to give 
a fair test as to its value. The great objection 
seems to be fear of infection from thrusting the 
needles through potentially infected tissue, a fear 
we find to be more theoretical than real. 

The differences of technique as to surface radi- 
ations revolve about the question of intensity and 
time factors. The question of filtration is appar- 
ently settled, all clinics now favoring heavy filtra- 
tion equivalent to 2 to 3 millimeters lead. 

1. High intensity—short time interval. This 
method is practiced for instance at the Memorial 
Hospital in New York by Dr. Healy. He uses 
about 3000 millicurie hours in the vagina, by 
means of a 1000 millicurie bomb for 1 hour in 
3 directions, against the cervix and against each 
lateral fornix. In addition he uses a tandem of 
2 tubes (200 millicurie in lower segment and 100 
millicurie above in cervico-uterine canal for 10 
hours). External radiation x-ray is then used 
some weeks later. 











Fig. 4. X-ray plate of needles and capsule in place. 
Dense area shows iodoform packing in vagina. 


2. Medium high intensity—longer time inter- 
val—interrupted treatment. This is the method at 
Radium Hemmet, Stockholm, and in most English 
hospitals. Here the same total dose used by 
Healy is employed but divided into 2 or 3 frac- 
tions. Each treatment consists of the application 
of about 40 milligrams in tubes in the uterus, and 
80 milligrams in the vagina in standard boxes 
with an average time interval of 20 hours. The 
first 2 treatments are 1 week apart, the last 2 
treatments 2 weeks apart. In all 60 hours in time 
with an intensity of 120 milligrams and total 
dosage of 6000 to 7000 milligram hours. 

3. Low intensity—long time interval—Paris 
Institut—Regaud and Lacassagne method. Regaud 
was perhaps the first to advocate small, well dis- 
tributed heavily filtered foci for a protracted time 
interval, i.e., 5 days, and continuous application 
except that he removes the tubes and after 
cleansing replaces every 24 hours. He uses 2 
tubes (1 millimeter platinum filtration) of 13.3 
milligrams radium element and 1 tube of 6.66 
milligrams in the uterus and the same size tubes 
in vagina except that the filtration here is 1.5 
millimeters. His average time interval is 5 days’ 
continuous treatment of 120 hours. He attains a 
total dosage of about 8000 milligram hours, 
equally distributed in vagina and uterus, 33 milli- 
grams in each. 

4. Most American clinics using radium in sur- 
face applications use somewhat less filtration— 
Y millimeter silver plus 1 millimeter brass or 
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Fig. 5. Radium available as described in text. 


2 millimeters brass—and get a total dosage of 
about 3000 to 5000 milligram hours in 2 or 3 
treatments. 

In the November, 1930, American Journal of Ob- 
stetrics and Gynecology, we published our first report 
covering g2 cases with 5 year follow-ups, treated 
from 1921 to 1924. Since then we have added 1 
more case to this group, a Stage IV, bringing the 
total to 93. This case was a private patient of one 
of us, and by some oversight was not included in 
the original number. We have since then traced 
1 case, of the 1921 group, and found that the 
patient was still alive in California ro years after 
treatment, and a second, of 1922 group, died at 
the Rhode Island Hospital in 1934 of cancer and 
cardiac disease 12 years after treatment. We can, 
therefore, add 2 to our 5 year survivals for that 
group which makes 18 out of 93 instead of the 
16 reported. 

In this first report we gave a brief sketch of the 
origin of our clinic, of the radium available to us 
at the time, and of our method of application. I 
will briefly restate the pertinent facts. 

The Rhode Island Hospital received through 
the generosity of a benefactor, a supply of radium 
in 1921. The trustees immediately made it a 
policy to restrict the use of radium to a certain 
group of men, representative of the surgical spe- 
cialties, thereby making this clinic and its work 
possible. Pitts was made responsible for the use 
of the radium in gynecological cases and early in 
1923, Waterman was appointed as his assistant. 
The radium clinic of the gynecological department 
was then organized, and has functioned contin- 
uously since under the same leadership except 
that now we have another assistant, DiLeone. All 
previously treated cases of 1921-1922 were looked 
up, and booked in this clinic; a part time secre- 
tary was granted to keep our records; and a 
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social worker assigned to help with our follow-up. 
This clinic met twice a week for the first few years 
but now meets once a week on Wednesday after- 
noon. Both of us have from the first made it our 
special duty to be present at all meetings of the 
clinic, as well as at all operations on clinic patients 
no matter which of us is operating. To this clinic 
are referred all cases of gynecological malignancy 
from the out-patient department or the wards of 
the hospital. A history is taken and a preliminary 
examination made. If the case is clinically diag- 
nosed as malignant it is referred to be admitted 
to the ward. The patient is then prepared for 
operation after the usual preliminaries, history, 
and complete physical examination with blood 
and urine examinations have been done. All 
treatment is carried on in the operating room. 
Here we have excellent light; complete relaxation 
under general anesthesia—gas oxygen with a little 
ether if necessary—and resultant good exposure. 
We have felt that under these ideal conditions we 
could make a careful examination as to the extent 
of the disease and could place our radium to the 
best advantage. In addition we do not have to 
worry about causing pain or discomfort to our 
patient. At this time we also take a specimen for 
microscopic examination. 

At the time of operation we dictate a careful 
description of the growth and its extent and give 
our opinion as to its clinical stage. We use the 
method of clinical classification according to 
Schmitz. This method seems to us simple, easy 
to understand, and one which offers the best 
chance of being interpreted practically in the 
same way by different examiners; e.g., Stage I 
represents the early nodule, less than one-half of 
one lip of the cervix. Stage II represents exten- 
sion up to total involvement of the cervix, but 
without extension to vaginal wall or loss of mobil- 
ity of cervix. Stage III represents extension 
beyond the cervix with distinct loss of mobility, 
paracervical infiltration and perhaps some involve- 
ment of one side of parametrium. Stage IV repre- 
sents absolute fixation of cervix and uterus with 
involvement of both parametria—“‘‘frozen pelvis,”’ 
—or extensive involvement of the vagina with 
possible fistula formation. Stage V represents 
recurrence after treatment elsewhere—cases which 
have almost always been hopeless and have been 
included in the Stage IV column in our series. 
We have not attempted to reclassify our cases 
according to the League of Nations formula. 


METHODS OF TREATMENT EMPLOYED 


As regards methods of treatment we can sep- 
arate our cases into 2 periods of 5 years each. The 
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first period extends from 1921 through 1925 and 
comprises 120 cases; the second from January, 
1926, through 1930 and comprises 173 cases. 

In the earlier group our treatment was restrict- 
ed by the form in which we found our radium. 
We had what I suppose at that time was con- 
sidered adequate radium in appropriate form for 
general hospital use. That is, we had three 50 
milligram tubes and two 25 milligram tubes of 
standard size.' The radium was contained in a 
glass cell inside a silver tube of % millimeter 
thickness. This tube was in turn placed inside a 
brass capsule of 1 millimeter wall thickness. In 
addition to these tubes we had 1o needles of 5 
milligrams each, the needles being made of some 
alloy, but commonly called steel. Our plan in the 
first cases was to deliver a total dose of 3000 to 
4000 milligram hours in 2 or 3 treatments 2 or 3 
weeks apart. We placed 2 of our 50 milligram 
tubes filtered by silver and brass in a rubber tube 
in tandem in the cervico-uterine canal. The 
remainder of the radium, i.e., one 50 milligram 
and two 25 milligram tubes and the 1o steel 
needles we either made into a pack and placed 
against the cervix, or in many cases used the 
radium needles interstitially, thrusting them into 
and about the growth. , 

In 1925 while in London, Dr. Pitts saw Dr. 
Malcolm Donaldson at St. Bartholomew’s Hospi- 
tal using some long platinum needles. These 
needles were being placed partly through the 
vagina and partly by the intraperitoneal route. 
The method is described in Carl Davis’ 3 volume 
Obstetrics and Gynecology as originating in the 
clinic of Delporte and Cahan in Belgium. On a 
visit to St. Bartholomew’s in the summer of 1935 
we found that Donaldson had given up this 
method entirely as being too dangerous, and it is 
certainly much frowned upon in France. How- 
ever, we considered the matter carefully during 
the summer of 1925. It seemed to us that there 
might be possibilities in the use of these needles. 
It had been shown, especially at Regaud’s clinic 
in Paris, that multiple foci of radium widely 
placed, of low intensity with a heavy filtration 
and a long time interval gave excellent results 
both as to the disappearance of the cancer cells, 
and as to the recovery without serious damage of 
the normal cells. It had always seemed to us that 
the logical place to treat infiltrating types of can- 
cer such as occur in the cervix was in the para- 
cervical and parametrial tissues where the cancer 
was advancing. Why was it not more sensible to 
lay down multiple small foci all about the zone of 
advancement out where the active infiltration was 

1Provided by the Radium Chemical Company. 
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TABLE I.—SURVIVALS BY CLINICAL STAGE—TOTAL 1921-1930 








| | ~ . 
Survival 6 yrs.-} 


| Died of Ca. 






































Stage Total I 2 3 4 5 Percent | Percent} Operability | in 6th year symptom tree | Per cent 
| |; after 5 years 
I 14 14 13 13 13 13 92.8 | 2 Il 
- — | —_—_—_— —— —— —_ ' ---— —— — ——~ | —_—_- 62.3 a 
II 71 66 52 47 14 40 | 56.3 2 38 
e = jacguaaae oS i, Pe i = $$ |__| 
Ill 105 79 49 31 26 24 | 22.8 | | | 4 | 20 | 19 
IV | 103 19 «(| 7 | 3 3 2 | «4 | ° | 2 1.9 
Total | 293 | 178 | 12x | 4 86 | 70 | 26.9 | | 20. | 8 | 71 | 24.2 








TABLE II.—SURVIVALS BY CLINICAL STAGE—TOTAL 1921-1925—FIRST METHOD— BRASS 
CAPSULES, STEEL NEEDLES 

























































































| | | | | | | | 
| | | F : ls 
Stane | To | ‘ . | Pe | Operability | Diedof Ca. | Symptom free | p 
—— ' - | I 2 3 | * | 5 - in cent ‘oes cent | Operability | in 6th year ‘alter 5 years oe 
I 4 | 4 — hee oe | 4 | 100 1} ° | 4 100 
— —)- -— - —| ————|} 69.6 | | —_—_— 
Il 19 1% | 17 | rs 33 «| «ora 63.1 |) \ I II 57.9 
Ill 43 | 28 12 | 7 6 | 6 | | | | 3 | 3 6.9 
I\ ae a a a 3 3s | 2 | 3.7 | | ° 2 3.7 
Total 120 67 4o. | 20 26 | 24 20 | 19.1 4 20 16.6 





TABLE IJA.—SURVIVALS BY CLINICAL STAGE—TOTAL 1926-1930—SECOND METHOD—LONG 
NEEDLES—LOW INTENSITY—LONG INTERVALS 



























































| | | | | | 
. ' | sy Died of Ca | Symptom free 
it } | . , . Perc wicent | ra »| 4 a. | Sy! Der ¢ 
Stage Total I 2 3 4 | 5 Percent | Percent | Operability | in 6th year | after 5 years Per cent 
— — ———— — ee ~ a a ee a ae — 
I |} to | wo | 9 (| 9 9 «(| 9 | 90 1) | (| 2 | 7 | 70 
—-' -|- — |__|] ———]} 59.6 {| —— ——— —_————_— — 
II 52 48 | 35 | 32 3x -| 28 | 53.8 JJ | | I 27 51.9 
III | 62 sx | 37 | 2 20 | 18 | 29 } I 17 27.4 
IV 49 2 ° ° o | ° ° | | ° | ° | ° 
Total 173 ee es __ 65 60 | ss) gt 8 | $559 | 4 | 51 | 20.3 











Note increase in survival rate: Stage III, 6:43 to 18:62, 14 per cent to 29 per cent. 
taking place? We could see but one objection and effects. And we thought that there was not so 
that was one of possible infection. Would we get much of slough and breaking down of tissue and 
infections of the broad ligament or possibly peri- that the cervix returned to normal appearance 
tonitis? We thought we had better try. Our new sooner under this treatment. Our plan was to 
needles and a 20 milligram platinum capsule place four 3 milligram needles out into the tissues 
arrived in early 1926, and we started on the at the sides of the uterus, 2 needles on each side. 


second phase of our experience. We then thrust the 2 milligram needles at 1 to 2 
We have now in addition to the 50 milligram centimeter intervals front and back of the cervix 
and 25 milligram tubes using in all about 12 to 16 needles. In the cervical 
pitti Danie Wall canal we placed the 20 milligram platinum cap- 
2—20 mgm. tubes —36-40 mm.—.5 mm. platinum sule holding it in place with a strand of silkworm 
20— 2 mgm. needles—3omm. —.5 mm. platinum gut or in many cases we still used our tandem of 
1o— 3 mgm. needles—45 mm. —.5 mm. platinum 2 of the 50 milligram tubes. 
4— 4 mgm. needles—39 mm. —.5 mm. platinum 


During the first 3 years, between 1926 through 

We tried a few cases of combined vaginal and 1928, where we used all platinum containers we 
intraperitoneal implantation but soon saw that left the radium in place for 72 to 96 hours. In 
the abdominal part was impractical as a routine the years 1929-1930 we increased our time inter- 
method. We found that we could implant ourlong val from 72 to 96 hours to on an average of 144 
needles in the parametria and out into the broad to 168 hours and it would seem that we have 
ligament and in the vesicovaginal and rectovagi- attained some measure ‘of improvement thereby 
nal septum without any difficulties or untoward (see tables). 
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TABLE III.—SURVIVALS BY CLINICAL STAGE—TOTAL 1926-1928—SECOND METHOD 72 TO 96 
HOURS—3000 TO 5000 MGM. HOURS 


















































Died of Ca. 














| . | eee lc epee I Symptom free s 
| 3 Per cent | Per cent | Operability | in 6th year after 5 years Per cent 
I | 4 | OY - i 3 4 5 | 38 I | 2 | 50 
ae | los —— _—— —_—_— —— 5 9 — —_ — ———— | a 
II | 30 | 28 | 20 19 1 | «| ge. I | 14 | 46.¢ 
se me | | ee | ee | ee aS EEE —E EES EE —_ 
Ill 29 24 18 10 | 9 Oo | st. j | I | 8 | 27.6 
IV 33 2 © o | ° | o | o | | ° | ° ° 
| S aes Saarinen, Aen = |_—_— — etic rae: Reece eee 
Total 06 5 | 4! | 32 | 30 27 ~+‘| #28 | 35.4 3 24 | 25 





Note increase in Stage III survivals over 1921-1925 group. Also decrease in Stage IT survivals. 


TABLE IITA.—SURVIVALS BY CLINICAL STAGE—TOTAL 1929-1930—SECOND METHOD 








144 TO 168 HOURS—6000 TO 10,000 MGM. HOURS 






































| | | | | " 
Stage | Total I 2 | 3 4 5 | Percent | Percent | Operability | ube | peo | Per cent 
I 6 6 6 6 6 6 100. ) {| I 5 83.5 
—_—— j 67-8 {|—__—_—— ——_—- | —__—_—- 
I 22 20 15 13 13 13 59. ° 13 | 590 
om — es Saas ae — - — 
Ill 33 27 18 13 II 9 27.2 | ° 9 27.2 
IV 16 | ° ° ° ° ° ° | | | ° | ° | ° 
Total 7_|_53 39 32 30 28 36.3 | | 36.3 | I | 27 | _.35 























Note increase in Stage I and II survivals. Stage III remains about the same. 


RESULTS 


In reporting these results we have followed 
approximately the rules laid down by the League 
of Nations. In our absolute survival rate (we prefer 
not to use the word ‘‘cure’”’), we have taken the 
total number seen or examined as the denominator 
and the actual number alive at the end of 5 years 
as the numerator. This figure does not mean that 
all these patients are really free of disease. We 
do not know that, and we have had several 
patients whom we thought free of disease at the 
end of the fifth year develop disease and die 
in the sixth or seventh year. We have made, 
therefore, a separate column to show the number 
and percentage of those who survived the sixth 
year, and believe that we might assume that 
these were free of cancer at end of fifth year. 

We have made charts to show results for the 
whole 10 years and for the first 5 years and for the 
second 5 years. We have again broken down the 
figures of the second 5 years to show the effect of 
increasing the time interval from 3 to 6 or 7 days, 
initiated in 1929. 

Tables I, II, and III show the division accord- 
ing to the clinical stage when first treated, with 
corresponding 5 year survivals. Here again we 
have broken down our figures to show the changes 
in results between the first and last 5 years. We 
feel that the increase in survivals of Stage III 
cases from 6 of 43, or 14 per cent, in the first 5 
years to 18 of 62, or 29 per cent, in the last 5 


years is quite significant. The term operability 
used in the tables means the relation of the num- 
ber of clinical Stage I and II cases to the total 
number. 

It will be noted that there is apparently a large 
increase in the incidence of favorable cases in the 
last 5 years. This phenomenon is also noted in 
the reports of other clinics both in this country 
and abroad. One also notes that the increase in 
survivals in this series comes in the Stage III 
cases, the percentage of survivals in the favorable 
cases being about the same in the two groups. 

Effect of age on prognosis—We have studied the 
effect of age on prognosis, dividing our cases into 
age groups by decades showing (1) the clinical 
stages occurring in each group, and so the oper- 
ability or percentage of favorable cases; (2) the 
survivals and the survival rate. The youngest 
group, 20 to 29 years, is the smallest in number, 
g cases, has the greatest percentage of favorable 
cases, 66.6 per cent, and of the 5 year survivals, 
55-5 per cent. The 30-39 age group comes next 
as to operability, 31.7 per .cent, and survival 
rate, 31.7 per cent. 

One would think from this study that ‘“oper- 
ability” had more to do with prognosis than age. 

Immediate mortality. We have since January, 
1926, treated up to January, 1936, 373 cases of 
carcinoma of the cervix. In all of these cases with 
the exception of a few Stage I or IT cases we have 
used the long platinum needles. If there is great 
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danger of severe infections with parametritis and 
peritonitis from this method, we think that this 
fact should be reflected in our immediate mortal- 
ity figures. We have had 11 deaths occurring 
from 3 days to 53 days after treatment in this 
series, which gives an uncorrected mortality of 
2.9 per cent. Two of these patients are reported 
to have died of hernorrhage from the vagina; one 
had intraperitoneal treatment also, and died on 
the eighth day after operation, and the other on 
the eighteenth day after operation. Two died of 
embolism; one on the third day after operation, the 
other on the ninth day. Both of these were Stage 
IV cases. One was a diabetic and a Stage IV and 
collapsed immediately after her anesthetic— 
probably cardiac. Two Stage IV patients died of 
peritonitis; one 8, the other 12 days after intra- 
peritoneal implantation of needles. One died of 
toxic nephrosis 15 days after treatment. This 
was a Stage III case. Autopsy showed huge 
dilated kidneys with obstructed ureters—death 
was not due to the specific form of treatment but 
the patient had a chronic condition which would 
have resulted in disaster from any form of treat- 
ment, we believe. Two patients died of sepsis 20 
and 53 days after treatment and 1 patient died 
of intestinal obstruction 29 days after operation. 
If we deduct the cases in which death occurred 
after intraperitoneal application, 2 of sepsis and 1 
from hemorrhage from the vagina, which method 
we are perfectly willing to give up as of no value, 
our mortality from vaginal implantation of long 
needles becomes 2.1 per cent. 

Such accidents as cerebral or pulmonary embo- 
lism occur with any type of treatment especially 
in advanced cases. We do not feel that our im- 
mediate mortality indicates that as a matter of 
practical use this method is dangerous. After 
all is said, cancer of the cervix is a desperate 
disease, and any method that can appreciably 
raise the percentage of 5 year survivals, even 
though it carries a slight increased danger, we 
believe is justified. 

Com plications—fistulas—vesicovaginal and rec- 
tovaginal. We have had 22 patients in this series 
develop fistulas, all of whom were treated cases. 
There were 17 vesicovaginal fistulas and 13 recto- 
vaginal fistulas; 8 patients had both types. Of 
these patients 11 were treated in the 1921 to 1925 
period and 11 in the 1926 to 1930 group. The 
vesicovaginal fistulas were 8 in the first group and 
9 in the second. There were 7 rectovaginal 


fistulas in the first group and 6 in the second. 

Two patients developed large bladder ulcers 
which, after many months, finally healed. These 
were late radiation effects. 


From January, 1931, to January 1, 1935, we 
have treated 170 additional cases. In this series 
not yet ready to report for final results, fistulas 
developed in 7 cases: 2 cases in 1931; 2, in 1932; 
3, in 1933; and none in 1934. Two of these 
patients had vesicovaginal fistulas, 2 rectovaginal, 
and three both types. Three of these were young 
women of Stage II type who in addition to the 
already large dose of radium had deep x-ray 
treatment. We feel that the internal and external 
radiation were given too closely together. 

Since 1932 we have been using deep x-ray more 
or less routinely and have had some difficulty with 
rectal tenesmus and bleeding and non-malignant 
ulceration and thickening. In the present series 
when external radiation was the exception we had 
little of this. 

FOLLOW UP 

In this series of 293 cases we have followed up 
all but 4 cases until death or for the 5 year period. 
This gives us a percentage of 98.6 per cent. One 
of these, our youngest patient, who was 21 years 
old when first treated in 1922, moved to Ohio 
after 3 years of freedom from disease and we 
have been looking in vain for her since. Two 
others moved to New York City after 3 years, and 
the other we cannot find any trace of after 3 years. 

Microscopic confirmation. We have 54 cases of 
the 293 without microscopic confirmation. This 
fact might possibly be considered by some critics 
to weigh against the value of our report. An 
analysis of the type of case on which confirmation 
is lacking, however, shows that of the 54 cases, 17 
were hopelessly advanced so that no treatment 
was advised or carried out. All of these died of 
cancer within 1 year after being seen. Thirty 
were classed as Schmitz, III, or IV, i.e. advanced 
beyond the confines of the cervix, none of whom 
survived the 5 year period. We do not think that 
there can be any question as to the diagnosis of 
cancer in these 47 cases. Of the 7 cases that 
survived the 5 years’ interval, 4 came in the first 
120 cases from 1921 to 1925. Two of these were 
Stage II Schmitz, 1 Stage III and 1 described as 
Stage IV. In the last 173 cases treated by the 
later method, only 3 survivors are without 
microscopic confirmation. Two of these are 
Stage II and 1 Stage III. That these cases were 
clinically malignant and had all the gross char- 
acteristics of cancer we are definitely certain. It 
is our definite intention to have biopsies on all 
but the hopeless cases. However, accidents do 
happen to biopsy specimens, some are even lost, 
and in the early years before our clinic was as well 
organized as it now is, we were undoubtedly 
guilty of some carelessness in getting biopsies 
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TABLE IV.—COMPARISONS OF RESULTS IN CANCER OF THE CERVIX AT DIFFERENT 





































































































CLINICS 
Total | “oO bility” Living all cases treated 
Author and clinic proces a npc } ] Period Remarks 
Cases | Per cent 
Burnam, 1932 (2) | 262 20.6 | 60 | 22.9 1925-1927 
Healy, 1928-31 (2) | 374 | 28.0 97 25.9 1922-1924 
Schmitz (12) | 607 | 21.0 | 135 22.206 | 1914-1929 Absolute figures 
Mayo Clinic, 1924 (2) | 1242 | not given | 260 20.9 | IQIO~-1927 
Ward, G. G., 1935 (13) | 457 20.6 | III | 24.20 | 1919-1920 Absolute rate—treated 
ai | -|—______-—__—| ____- Se ene oe deine tase cease oi 
Heyman, 1932-1934 (2) 1029 | 26.7 | 235 22.6 IQIO~1927 
Heyman, 1931 (2) | 270 | 32.5 | 54 | 20.0 1918-1920 | Radium alone 
vo s peanniigces aiptchahiamnan ee dil ieaeeatnaceces e : ——— 
Regaud, 1932 | | | | | External radiation 
- er 243 | 35-3 | 84 | 34.5 1924-1920 — a 
Lacassagne, 1932 (2) | X-ray and radium 
Regaud, 1932 (2) | 36 75.0 | 7 | 19.0 1921 
Sir See ee “agi (ria i Fe is —— ore ———e a = " 
Lacassagne, 1932 (2) | 63 | 50.0 | 17 | 26.0 | 1922 | Radium alone 
Institut du Radium (2) | 74 | 42.2 | 23 31.0 | 1923 
Wa — we | —}|——__—____— a 
Voltz, 1932-34 (2) | 720 | 44.0 173 } 24.0 | 1924-1928 | 
Marie Curie—London (2) | 215 | not given | 72 | $3.4 1925-1928 | Radium alone 
Meigs | 51 23.5 | 12 | 23.5 1925 
eT ee pe ee ‘ = Se ee a ee | 
Norris, 1934 153 not given 35 | 22.8 | 1924-1926 | 
| 203 | 29.0 | 79 | 26.9 1921-1930 Absolute figures 
neat | —__—_—__—|- ea ee ae at eee, Z 
R. I. Hospital | 120 | 19.1 | 24 20.0 1921-1925 | Radium alone 
Pitts and nec a ——| —— | —_—_—_—_—_——_ ——— - - 
Waterman, 1936 96 | 35-4 27 | 28.1 1926-1928 
77 __ 30.3 | 28 | 36.3 1929-3932 


when the clinical evidence was very convincing. 
We do feel, however, that a clinical diagnosis of 
cancer of the cervix can be very effectively made 
by men who are seeing such patients constantly. 

Comparison with other clinics. Comparisons of 
the work of one clinic with another are difficult. 
Certainly a comparison of anything but the abso- 
lute survival rates does not mean very much, and 
even then as some clinics have a much higher 
“operability rate” than others their results should 
be correspondingly better. One naturally expects 
to save more cases when one’s “operability rate” 
is 35 to 50 per cent than when it runs between 
15 to 25 percent. We have arranged Table IV to 
show the published results of several clinics. 

We feel, however, that our figures may be of 
true significance as pointing to the value of inter- 
stitial radiation of the parametria by the method 
of long needles, low intensity, heavy filtration, 
and long interval of time and single treatment, 
because of our own vastly improved results in 
Stage III cases. We have here parallel series all 
examined, classified, and treated by the same 
men under the same conditions. Therefore, it is 
probable that the Stage III classification is as 
near correct as possible for the two groups. 


External radiation—(x-ray). We have not in 
these 293 cases used external radiation as a part 
of our primary treatment. Where it has been 
used it has been as a last resort after metastatic 
growths had developed in the parametria or iliac 
glands. The direction of the deep x-ray therapy 
has been under the department of x-ray of which 
Dr. James Boyd is the head. We have a machine 
capable of developing up to 200 kilovolts, 24 
milliamperes. Of the 79 survivors, 14 had x-ray 
at some time during their treatment. Of these 
5 died in the sixth year showing that the x-ray 
was used only to palliate. 

Only 1 in the 1929 group had x-ray treatment, 
while 6 in the 1930 group had its benefit; 2 in the 
1927 group and 2 in the 1926 group; none in the 
1928 group. 

Surgery in survivors. One patient, 1922, had the 
uterine vessels tied because of hemorrhage. One 
patient, 1926, after 5 years had recurrence in the 
bladder. She had bilateral ureteral transplantation 
and total cystectomy. She is alive and well now 
3 years after last operation. One patient, 1930, 
had hysterectomy later, because while removing 
appendix for cause, the uterus was examined and 
a small nodule on one side was seen. Total 
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hysterectomy was done; no cancer was present, CONCLUSIONS 
but a small fibroid. We believe that these figures show that inter- 
Relief of pain. Since 1933 we have done a_ stitial radiation according to our technique, i.e., 
number of pelvic and lumbar sympathetic neurec- low intensity long needles with 0.5 millimeters 
tomies for the relief of intractable pain in ad- platinum filtration well distributed out in the 
vanced cases and have found the method a most _paracervical and parametrial tissues, has a dis- 
valuable one. tinct value in the treatment of cervical cancer 
SURMART especially of the Stage III (Schmitz) group, and 
1. A report is given of 293 cases of carcinoma that these results have been obtained without 
of the cervix, seen or examined at the clinic at undue immediate mortality or without increasing 
the Rhode Island Hospital between 1921 and __ the incidence of fistula formation. 
Tanuary 1931. Seventeen of these cases were too The authors wish to express their appreciation to Dr. 
advanced to treat or refused treatment, 276 Eric Stone of Providence for his excellent drawings. 
cases were actually treated. 


2. The absolute survival rate, 1921-1930, was BIBLIOGRAPHY i 
79-293 OF 20.9 per cent. © : 1. BERVEN, Ets, HEYMAN, J., and THoraEus, R. The t 

3. The absolute survival rate for the first 5 Technique in the Treatment of Tumors at Radium ( 
years under the older method was 24:120, or 20 _Hemmet. Stockholm: P. A. Norstedt & Sons, 1929. 
5 2. CHAMBERS, HELEN. Result of radiotherapy in cervix 


per cent. 





a ; eer ne F ae cancer. Lancet, 1935, March. ; 
4. The absolute survival rate for the last 5 3. COLWELL, Hector A. The method of action of radium 
years under the newer method was 55:173, or and x-ray on living tissues. Garton Prize and Gold 
7 per cent. 98 wa ~ ~ B.E.C.C. 1934. London: Oxford ' 
= | — = ne ‘ = e] niversity rress, 1935. ] 
Pa The absolute ci i al rate from = so 4. Davis, CARL H. Technique of Radiation—Gynecol- | 
when our time interval was 72-96 hours was ogy and Obstetrics. Vol. 3, chapt. 20, p. 109. | 
27:96, or 28.1 per cent. Delporte and Cahan method. Hagerstown, Md.: 
6. The absolute survival rate from 1929-1930 mi F. tal Co., Inc. , ; ' 
when the time interval was increased to 144-168 > panes B eS MB gg rorypcd ae . | 
; . >, > 2 * y 3, m, oi. 
hours was 28:77, or 36.3 per cent. ; 6. LacassaGNE, A. Development of radiation treatment 
The absolute survival rate of Stage III cases of cervico-uterine epithelioma. Strahlentherapie, | 
1921-1925 under the older method was 6:43, or ne Fy ON , 
es - A RRA ; 7. Metcs, J. V. Tumors of the Female Pelvic Organs. 
14 per cent, with only 3:43 surviving 6 years, Chapt. 3, Table Il, p. 96. New York: The BMac- : 
or 0.9 per cent. ; i e ; millan Co., 1934. | 
8. The absolute survival rate for Stage III 8. NietseEn, Jens. Ueber Coutard’s Roentgenbehandlung 
cases 1926-1930 under the newer method was _Meligner Tumoren. Strahlentherapie, 1935, vol. 53. : 
18:62, or 29 per cent, with 17:62, or 27.4 per cent 9. Norris, C. C. Five year end results of treatment of 
ee a 29 F ’ one 7-4] ’ carcinoma of cervix, rego and ovary. Surg., 
alive 6 years. Gynec. & Obst., 1934, 54: ( 
9. The uncorrected immediate mortality for 10. Prrts, H. C., and WATERMAN, 4° W. Report of results 
this group is 2.9 per cent (1926-1930). of radium treatment of carcinoma of cervix: 92 


10. The incidence of fistula under the older cases at Rhode Island Hospital from 1921-1924. | 
‘ Am. J. Obst. & Gynec., 1930, 20: 607. | 
method 1921-1925 was I1:120, or 9.1 per cent. 11, Sackett, NELSON B. Prognosis of cancer of the cervix 
The incidence of fistula under the newer method treated by irradiation. New York State J. Med., 
1926-1930 WaS I1:173, or 6.3 per cent. _ 1935, 35: No. 22. : : 
11. In this series the youngest age group had 12. Scumitz, H. Radiation therapy in carcinomas of 


. ; z uterine cervix. Radiology, 1934, 23: 548. 

the highest survival rate 5:9 or 55.5 per cent; ,; Warp, Grorcr Gray, and SACKETT, NELSON B. 
also had the highest number of early cases 6:9 or Radium therapy of carcinoma of the cervix uteri. 
66.6 per cent. The greatest number of cases , Surg., we He & Obst., 1935, 60: 495-499. 
came between 40 to 60 years, the salvage for the ‘4 Reports su bmitted by Radiological Subcommissions. 
: oe aiken taal . League of Nations Official No. C.H. 788, 1929, June. 
fifth and sixth decades eIng 31.7 per cent and ;; League of Nations Quarterly Bulletin of the Health 
20.9 per cent, respectively. Organization. 1934, 3: Sept. 











CARDIAC ASTHMA AND ACUTE PULMONARY 





EDEMA 


Complications of Non-Convulsive Toxemia of Pregnancy! 


HAROLD M. TEEL, M.D., DUNCAN E. REID, M.D., ann ARTHUR T. HERTIG, M.D., 


Boston, Massachusetts 


CUTE pulmonary edema is a frequent 
and distressing complication of ec- 
lampsia. It occurs in approximately 
30 per cent of all cases, and its 

incidence is considerably higher in those which 
terminate fatally. Study of the reported cases 
of “eclampsia without convulsions” reveals 
that in them acute pulmonary edema is even 
more frequent than in typical eclampsia. 
Thus, in the cases of “eclampsia without 
convulsions” reported by Slemons, acute pul- 
monary edema was found in 6 patients of 7 
coming to autopsy. It is perhaps also of 
interest that in the reported case histories of 
‘eclampsia without convulsions,” dyspnea has 
been frequently observed. 

Consideration of these facts immediately 
raises the interesting question as to the cause 
of acute pulmonary edema in eclampsia. The 
observation that it often develops late in the 
course of fatal cases suggests that it may be 
simply a consequence of terminal failure of 
the pulmonary circulation. However, not all 
eclamptic patients die even though marked 
pulmonary edema develops. Since the develop- 
ment of acute pulmonary edema is not always 
agonal in eclampsia, inquiry into its cause 
might reasonably lead to an understanding of 
the mechanism involved, as well as to rational 
measures for its prevention and management. 

We have observed the occasional occurrence 
in the course of severe non-convulsive toxemia 
of a dramatic and dangerous syndrome which 
we shall call “cardiac asthma.” In these un- 
usual cases the toxemic patient, while at bed 
rest, often without previous dyspnea or signs 
of embarrassment of the pulmonary circula- 
tion, is seized with a severe paroxysm of 
dyspnea associated with extreme orthopnea, 
cyanosis, and acute pulmonary edema. The 


1From the Departments of Obstetrics and Pathology, Harvard Medi- 
cal School and the Boston Lying-in Hospital. 





behavior of these non-convulsive toxemic 
patients suggests an explanation for the 
development of acute pulmonary edema in 
eclampsia as well. 

No one seems to have studied and followed 
a series of such patients, and little is known 
about them. However, in the paper ot 
Schmorl discussing eclampsia without con- 
vulsions the first case reported seems to have 
been similar to the cases which we shall 
present. A possible second case has been 
reported by Adair and Stieglitz. This case 
is the only one in which hydrothorax was 
encountered such as occurred in our patient 
examined postmortem. Dr. Burton E. Ham- 
ilton, the cardiac consultant to the Boston 
Lying-in Hospital, who saw all of the patients 
to be presented in this paper, had a similar 
patient, aged 22, who died but upon whom 
no autopsy was performed. 

When cardiac asthma and acute pulmonary 
edema have occurred during the course of 
non-convulsive toxemia in this clinic, the 
suspicion has arisen in our minds that hyper- 
tension, coronary disease, or nephritis may 
have been present before the onset of preg- 
nancy. This has been particularly true of a 
number of emergency patients in whom past 
histories and knowledge of the blood pressure 
and urine findings in the early months of 
pregnancy were lacking. 

The case histories of 6 toxemic patients who 
developed this syndrome are presented.” None 
of them had valvular heart disease. There 

2 These 6 cases have occurred during the past 8 years at the Boston 
Lying-in Hospital. During the same period there have been 60 ca ases of 
eclampsia in this institution. Thus, the incidence of ‘‘cardiac asthma’’ as 
a complication of non-convulsive toxemia has been one-tenth that of 
eclampsia. If one were to include a number of equivocal cases and the 
fairly common instances in which one obtains a history of attacks sug- 
gesting paroxysmal dyspnea in toxemic patients, this] atter complication 
of non-convulsive toxemia would be much more common. 

We have not included a number of cases of paroxysmal dyspnea which 
occurred in patients with non-convulsive toxemia known to have been 
complicated by pre-existing cardiac or vascular disease. The initial 


attack of cardiac asthma in some of these cases occurred during the course 
of the pregnancy toxemia. 
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were known past histories and prolonged sub- 
sequent observation in some, and an autopsy 
was obtained in one instance. Study of these 
cases seems to us to indicate that in at least 4 
of them previous hypertension, coronary 
disease, and nephritis were not involved, that 
this symptom-complex which we have called 
cardiac asthma and acute pulmonary edema 
may complicate simple acute pre-eclampsia. 

CasE 1. A. Mc., an Irish woman of 45, registered 
in the prenatal clinic in the twenty-fourth week of her 
sixth pregnancy. The past history revealed excellent 
health. There was no history of rheumatic fever or 
chorea, and there had been no symptoms referable 
to heart disease. The blood pressure had not been 
taken in the non-pregnant state. There were 4 living 
children, all born at term, and 1 miscarriage, of 
unknown cause, at 4 months. There has been no 
toxemia with any of the previous pregnancies, the 
last of which was 6 years ago. 

The present pregnancy progressed normally with- 
out symptoms, edema, hypertension, or albuminuria 
until the thirty-first week, when the blood pressure 
was found to be 144 systolic, 88 diastolic in the 
clinic. After a. few minutes’ rest it was checked at 
126 systolic, 78 diastolic. As there was neither edema 
nor albuminuria, and the patient was without 
symptoms except for slight dyspnea, she was in- 
structed to return in 2 weeks. She failed to return 
until the thirty-fourth week, at which time she gave 
a history of vertigo, blurred vision, irritability, and 
progressively increasing edema, all of about 10 days’ 
duration. 

Physical examination on admission revealed mas- 
sive edema; normal heart and lungs; blood pressure, 
180 systolic; and ++-+-+ albumin in the urine. The 
ocular fundi showed no edema, hemorrhages, exu- 
date, or retinal vessel sclerosis. The urine concen- 
trated to 1.028; the blood non-protein nitrogen and 
uric acid were 37 and 3.6 milligrams per cent, respec- 
tively. The patient was treated by bed rest, cathar- 
sis, restricted fluids, and light diet. She remained 
comfortable, and lost considerable edema on this 
regimen. The albumin diminished to + on the fifth 
day, although the blood pressure remained in the 
region of 160 systolic, 110 diastolic. At 5:00 o’clock 
on the morning of the sixth day, after a comfortable 
night, there were sudden extreme orthopnea and 
dyspnea. The respirations became wheezing in 
character, and pink frothy fluid exuded from the 
mouth and nose. The patient was extremely cya- 
notic, the pulse was rapid and feeble, and the lungs 
were filled with bubbling rales. She was seen by the 
cardiologist, who made a diagnosis of definite cardiac 
asthma. Morphia was administered in large doses, 
and the patient became somewhat more comfortable 
after about 45 minutes, although dyspnea and 
orthopnea continued, and numerous rales were still 
present. She was rapidly digitalized, and 42 hours 
after the initial attack of paroxysmal dyspnea, 


although compensation had not been re-established, 
a cesarean section was done. Her condition was 
critical during the operation, although no worse 
than before. The patient held her own for 36 hours 
after the operation when there was another severe 
bout of paroxysmal dyspnea. Her condition at this 
time seemed almost hopeless. She was placed in an 
oxygen tent for 48 hours. The blood at this time 
showed 8,700,000 red cells, checked at 7,450,000, 
and a hemoglobin of 95 per cent, evidence of the 
marked blood concentration. From the third day 
on, the patient improved steadily from the cardiac 
standpoint. The blood pressure returned to 130 
systolic, 8c diastolic in 2 weeks, and shortly before 
discharge of the patient on the thirty-second post- 
operative day it was 110 systolic, 76 diastolic. Two 
months after discharge there were no cardiac symp 
toms, and a 7 foot heart plate showed no cardiac 
enlargement. Four months after discharge the urine 
was free of albumin, and the blood pressure was 130 
systolic, 80 diastolic. This patient was last seen 
more than 2 years after this episode, at the age of 47. 
She had been doing all the housework, including 
washing, for a large family since her return home, 
and there were no cardiac symptoms. The urine was 
free of albumin; the blood pressure was 134 systolic, 
90 diastolic. Physica] examination showed no edema; 
the lungs clear; the heart not enlarged, rate 84, 
rhythm normal, and sounds normal except for a 
moderate apical systolic murmur. 


At the time of its occurrence, we thought 
that this patient’s toxemia was superimposed 
upon a pre-existing hypertension. However, 
the blood pressure had been normal earlier in 
pregnancy, the retinal vessels were normal, and 
a 7 foot x-ray plate of the heart showed no 
enlargement. After 2 years she still has a 
normal blood pressure, normal urine, and no 
symptoms or signs of heart disease. 

Therefore, it seems reasonable to interpret 
the cardiac asthma and acute pulmonary 
edema as complications of a simple acute pre- 
eclampsia without preceding nephritis, hyper- 
tension, or organic heart disease. 


CasE 2. N. M., aged 26 years, was referred to the 
clinic by her physician in the thirty-seventh week of 
her fourth pregnancy because of increasing edema, 
hypertension, and albuminuria. 

The past history revealed excellent health and 
nothing to suggest heart disease or nephritis. At an 
insurance examination 3 years before admission, the 
urine and blood pressure were said to have been 
normal. The three previous pregnancies were with- 
out symptoms of toxemia, and all babies survived. 
The last pregnancy was 3 years before the present 
one. 

The present pregnancy was entirely uneventful 
until the thirty-fourth week when the patient first 
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noticed edema of the feet. This increased steadily, 
later involving the hands and face. During the week 
before admission she had repeatedly awakened from 
sleep with a suffocating, smothering sensation. It was 
this latter complaint which caused her to consult her 
physician, whence she was referred to this clinic. 
There had been no headache, visual disturbance, 
vomiting, or epigastric pain. 

Physical examination on admission revealed 
marked generalized edema, and hyperactive reflexes. 
The heart and lungs were normal. The pulse was 100, 
and the blood pressure 180 systolic, 120 diastolic. 
The urine showed a specific gravity of 1.035, ++++ 
albumin, and granular and cellular casts. The 
blood non-protein nitrogen and uric acid were re- 
spectively 35 and 5.7 milligrams per cent. Examina- 
tion of the ocular fundi revealed no sclerosis of the 
retinal vessels, hemorrhages, or exudate. The find- 
ings were obviously those of relatively severe pre- 
eclampsia, and the patient was treated accordingly. 
She was placed at bed rest, and given morphia and 
chloral, as well as magnesium sulphate intraven- 
ously. As there was slight clinical improvement after 
24 hours the patient was placed on a regimen of free 
catharsis, light diet, and restricted fluids. During 
the next 6 days the urine output ranged from 26 to 
70 ounces daily, and the edema decreased consider- 
ably. However, the blood pressure remained in the 
region of 170 systolic, 110 diastolic, and the urine 
continued to show ++-+-+ albumin. On the tenth 
day in the hospital, after having been at complete 
bed rest, the patient suddenly and without the 
slightest warning had a severe attack of cardiac 
asthma. There were marked orthopnea, dyspnea, 
cyanosis, and wheezing asthmatic respirations. A 
few hours after the acute attack she was examined 
by the consulting cardiologist. The essential findings 
were marked fluctuation in the heart rate, a loud 
systolic murmur, extrasystoles, and definite pulsus 
alternans. A diagnosis of acute heart failure and 
paroxysmal dyspnea was made. Because of her 
critical condition, the patient was delivered the same 
evening by cesarean section under local anesthesia. 
The baby which weighed 5 pounds 2 ounces survived, 
and the patient improved rapidly following delivery. 
She was discharged with compensation fully re- 
established on the eighteenth postpartum day, at 
which time the blood pressure was 104 systolic, 70 
diastolic, and the urine free of albumin. 

Eight years following the above episode the patient 
returned for care in a subsequent pregnancy. The 
prenatal course was complicated by a bleeding 
gastric ulcer, but there were neither cardiac nor 
toxemic symptoms. She was delivered normally, at 
term, of a live, 9 pound 6 ounce baby, and was dis- 
charged 2 weeks postpartum. The maximum blood 
pressure during the whole pregnancy was 130 sys- 
tolic, 86 diastolic, and the urine showed no albumin. 
The patient was last seen 3 months after delivery of 
her last baby, more than 8 years after the occurrence 
of cardiac asthma during the course of pre-eclampsia. 

Physical examination at this time revealed no 


cardiac enlargement or heart murmur, and normal 
rate and rhythm. Cardiac measurements on the 7 
foot x-ray plate were normal. The blood pressure 
was 124 systolic, 84 diastolic, and the urine showed 
no albumin. She had never had recurrence of 
paroxysmal dyspnea, or cardiac embarrassment, in 
spite of doing all the housework for a family of six. 


In retrospect we would interpret this patient 
as one in whom uncomplicated but increas- 
ingly severe pre-eclampsia resulted in severe 
cardiac asthma. Her rapid recovery and her 
condition 8 years after the toxemic pregnancy 
complicated by cardiac asthma excludes 
organic heart disease, essential hypertension, 
and chronic nephritis as contributory causes 
of this complication. 


CASE 3. S.Y., a tertipara, aged 32 years, was re- 
ferred to the hospital by her physician in the thirty- 
eighth week of pregnancy for the treatment of 
toxemia. 

The past history revealed scarlet fever and rheu- 
matic fever in childhood. In addition, the patient 
had been troubled with a varying amount of edema 
of the legs, arms, and face since earliest childhood. 
The general health had been good and there had 
been no cardiac sequela to the rheumatic fever. 
Both previous pregnancies had been complicated by 
toxemia; both babies had survived, the youngest 
being 3 years old. 

The present pregnancy had progressed without 
hypertension, albuminuria, or symptoms, except for 
slight edema, until 10 days before admission. The 
blood pressure was recorded by her physician as 120 
systolic in the seventh month, and again as 130 
systolic in the thirty-sixth week. During the 10 days 
before admission there had been increasing edema of 
the hands, feet, and face; headache, drowsiness, and 
visual disturbance. 

Physical examination on admission revealed 
nothing of significance other than marked edema. 
The heart and lungs were normal. The blood pres- 
sure was 160 systolic, 110 diastolic, and the urine 
showed ++-++ albumin and numerous hyaline 
and granular casts. The blood non-protein nitrogen 
and uric acid were 34 and 6.9 milligrams per cent, 
respectively. Examination of the ocular fundi re- 
vealed no sclerosis, hemorrhage, or exudate. The 
day following admission the blood pressure rose to 
200 systolic, and as the patient was a multipara 
near term, labor was induced by rupture of the 
membranes. A live baby weighing 6 pounds 12 
ounces was delivered normally 6 hours later. As the 
blood pressure remained in the region of 190 sys- 
tolic, 130 diastolic, and the toxemic symptoms 
persisted following delivery, the patient was given 
liberal doses of morphia for 3 days. On the third day 
a plasmapheresis was done. Here condition seemed 
to improve on the fourth day, although the blood 
pressure remained high. On the fifth postpartum 
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day the patient suddenly became dyspneic, orthop- 
neic, and cyanotic; the pulse became weak and 
thready, and the lungs filled with rales. There was 
no pain, and there were neither signs nor symptoms 
to suggest pulmonary embolus. She was seen after 
the acute episode by the cardiologist, who made a 
diagnosis of congestive heart failure. Her condition 
was desperate, and it was felt that she would not 
recover. However, on digitalis and morphia the 
rales gradually disappeared, and the cardiac condi- 
tion steadily improved. The patient was discharged 
on the twenty-seventh postpartum day fully com- 
pensated, with a blood pressure of 100 systolic, 80 
diastolic, and urine free of albumin. Three months 
later the blood pressure and urine were normal, but 
there was moderate ankle edema. However, there 
were no heart symptoms. 

The patient reported 18 months later in the third 
month of pregnancy. She was admitted to the 
hospital for study and decision as to therapeutic 
abortion. At this time the physical examination was 
entirely negative except for marked edema of the 
ankles. The blood pressure was 120 systolic, 70 dia- 
stolic; the urine was free of albumin; the blood non- 
protein nitrogen was 25 milligram per cent, and the 
uric acid 2.6 milligram per cent. The phthalein test 
revealed 80 per cent excretion of the dye in 2 hours 
and 1o minutes. In spite of these normal findings it 
was thought that therapeutic abortion was indicated 
on the basis of the persistent edema and the past 
history of severe toxemia, which had recurred in 
three successive pregnancies, complicated by cardiac 
decompensation in the last one. Accordingly an 
abdominal hysterectomy was done, and the patient 
made an uneventful convalescence. 

This patient was last seen 6 years after the episode 
of cardiac asthma and acute pulmonary edema com- 
plicating toxemia. The blood pressure was 118 sys- 
tolic, 78 diastolic, and the urine normal. There was 
still fairly marked edema of the lower legs. Exam- 
ination of the heart revealed no pathology, and a 7 
foot x-ray plate showed the cardiac measurements 
to be normal. At this last visit the patient stated 
that she had been in excellent health except for the 
discomfort of a variable amount of edema. Careful 
anamnesis at this time revealed that the patient’s 
mother and two of her sisters also have had similar 
edema since early childhood. The sisters are in good 
health as is the mother, at the age of 79, although 
she still has edema. Thus, it appears more than 
likely that this patient’s edema is of the familial type 
described by Milroy, and independent of either 
cardiac or renal disease. 

Whether Milroy’s disease predisposes a 
patient to toxemia we do not know, but this 
case would appear to be another one of acute 
pre-eclampsia complicated by cardiac asthma 
and acute pulmonary edema. It isthe only case 
in which the syndrome occurred postpartum. 
It is perhaps significant that large amounts of 





edema fluid were in transit, as evidenced by 
marked diuresis preceding the attack. The 
Milroy’s disease may have been a predisposing 
factor in the development of pulmonary 
edema. There is no evidence to justify a 
diagnosis of preceding heart disease, hyper- 
tension, or nephritis. 


Case 4. E. C., an Italian octipara of 38, registered 
in the clinic in the seventh month of pregnancy with 
complaints of cough and edema. 

The past history was negative. She had been de- 
livered by our service of her last three babies at 
home. The deliveries were normal, and there was no 
toxemia with any of them. The last baby was de- 
livered less than 2 years before the present preg- 
nancy. The patient had reported twice to the clinic 
following the last pregnancy. At both visits the 
blood pressure was normal, and the urine contained 
no albumin. 

The present pregnancy had been uneventful until 
about 10 days before admission, when the patient 
thought that she had acquired a cold and began to 
cough. The cough had increased in severity and be- 
came productive, although she had never spat up 
blood. In addition, she had noticed an increasing 
amount of swelling of the lower extremities. As the 
patient was obviously acutely ill, she was imme- 
diately admitted to the hospital. 

Physical examination on admission revealed a 
white female who weighed 137 pounds, sitting 
upright in bed, with massive edema, some dyspnea, 
and cyanosis. The pulse was 130, the temperature 
100, the respirations 30, and the blood pressure 180 
systolic, 140 diastolic. The heart showed a rapid 
rate and a soft systolic murmur at the base. There 
was no demonstrable enlargement. Examination of 
the lungs revealed crepitant rales throughout. The 
abdomen was negative except for the uterus which 
was consistent in size with a 744 months’ pregnancy. 
The extremities showed marked edema, particularly 
below the knees, and slight varicosities. Examina- 
tion of the ocular fundi revealed normal optic discs 
with no retinal vessel sclerosis, no retinal hemor- 
rhages, and no exudate. The admission catheter 
urine specimen showed ++ albumin, no sugar, and 
negative sediment. The blood non-protein nitrogen 
and uric acid were 27 and 3 milligrams per cent, 
respectively. 

The patient was placed at bed rest. During the 
night the urinary output was 34 ounces, the concen- 
tration of which reached 1.026. She slept fairly well, 
and appeared considerably improved the following 
morning, 12 hours after admission. The blood pres- 
sure at this time was 170 systolic, 100 diastolic, the 
temperature 098.8, the pulse 118, and the respirations 
24. 

A few minutes after these observations the patient 
suddenly cried out, sat up in bed, held both of her 
hands against her chest, and then sank back on the 
pillow. 
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Fig. 1. 
X 150. 


Heart showing edema of myocardial stroma. 


She became very cyanotic, and dyspneic, and a large 
amount of frothy fluid began to exude from the 
mouth. The respirations ceased about 5 minutes 
after the onset of the attack, and the heart stopped 
beating shortly thereafter. There was nothing about 
this seizure of dyspnea and orthopnea suggestive of 
a convulsion. 


The following is a résumé of the autopsy 
protocol’ of this patient, and includes the 
positive findings together with significant nega- 
tive observations. 


At postmortem, performed 4% hours after death, 
there was revealed the body of a well developed and 
nourished white female 152 centimeters in length. 
An abundance of clear, frothy, blood-free fluid was 
present in the nose and mouth. Moderate pitting 
edema of the legs was noted, more marked on the 
right. The slightest possible trace of thin, clear fluid 
was found in the peritoneal cavity, probably asso- 
ciated with the presence of a normal 714 months’ 
pregnant uterus. 

Each pleural cavity contained 300 to 400 cubic 
centimeters of thin, clear, colorless liquid. Their 

1 We are indebted to Professor S. Burt Wolbach of the Department of 


Pathology for his help in studying and interpreting the pathological 
findings in this case. 
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Fig. 2. Heart showing edema and leucocytic infiltration 
of myocardial stroma. X 300. 


serosal surfaces were smooth, glistening, and without 
exudate or adhesions. The lungs completely filled 
the thoracic cage, and bulged into the autopsy 
incision. 

The pericardial sac contained a moderate excess of 
thin, clear, colorless liquid estimated at 60 cubic 
centimeters. The heart, which was not enlarged for 
a woman of this age and height (37 years and 152 cm. 
respectively), had stopped in systole. No emboli 
were found in any of the pulmonary vessels or their 
branches. 

The heart weighed 335 grams. None of the valves 
showed stenosis or insufficiency. The mitral leaflets 
and their chorda tendine were slightly thickened, 
but vegetations were absent. Mural thrombi were 
absent from all portions of the endocardium. The 
myocardium was reddish-brown and firm through- 
out, showing no gross areas of fibrosis or softening. 
The coronary arteries arose in the usual manner, 
and upon careful dissection revealed no atheroma, 
thrombi, or emboli. Microscopically the significant 
findings in the myocardium were marked edema of 
the stroma (Fig. 1) and occasional moderate size 
areas of polymorphonuclear and mononuclear 
leucocytic infiltration of the edematous stroma 
(Fig. 2). No Aschoff bodies were found. No necrosis 
or fatty degeneration of the myocardium was en- 
countered. There was, however, slight atrophy of 

















Fig. 3. Liver showing fragmentation of columns but 
without necrosis of cells. > 300. 


occasional muscie fibers associated with slight sub- 
endocardial fibrosis. The branches of the coronary 
arteries showed no thrombosis or embolism. Con- 
nective tissue stains showed occasional] instances of 
slight thickening of the internal elastic membrane of 
the smaller coronary branches. One small branch 
also showed slight intimal proliferation. 

The Jungs together weighed 1335 grams, and were 
the seat of moderate congestion and marked edema. 
Large amounts of thin, clear, slightly frothy fluid 
poured from the bronchi and from the cut surfaces. 
Microscopically, in addition to the congestion and 
free edema, there was marked interstitial edema of 
pulmonary stroma. This was most noticeable around 
the bronchi, bronchioles, and medium-sized vessels. 
Slight emphysema of alveolar ducts was encountered. 
No significant bronchopneumonia was present, 
although rare lobules of alveoli contained a few 
polymorphonuclear leucocytes and small amounts of 
fibrin. 

The spleen weighed 260 grams, and was slightly 
soft in consistency. Stab cultures revealed no bac- 
terial growth at 72 hours. Recent hemorrhages up 
to 4 millimeters occurred throughout the red pulp. 
The usual markings were obliterated from the cut 
surface. Microscopically no evidence of an acute 
splenitis was found. Congestion was absent, but the 
presence of hemorrhages mentioned was confirmed. 
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Fig. 4. Liver cells containing “‘bird’s-eye bodies.”’ X 1000. 


The liver weighed 1590 grams, and was grossly 
negative except for occasional minute recent hemor- 
rhages beneath the capsule. The cut surfaces 
revealed numerous small recent hemorrhages—ap- 
parently in the periportal region of the lobule. 
Microscopically the periportal region of the lobule 
gave evidence of early degenerative changes. The 
cell columns were fragmented (Fig. 3) and the 
cytoplasm of their cells contained numerous so called 
“bird’s-eye bodies.’ These structures appear as a 
vacuole containing a pink-staining hyaline droplet 
(Fig. 4). The nuclei of these affected cells were 
apparently normal. Rarely, however, a focus of true 
necrosis was encountered in the periportal region 
of the lobule. The small recent hemorrhages were 
periportal or mid-zonal in distribution. A slight 
amount of fat was found in the central portion of 
occasional lobules. There was no generalized acute 
passive congestion, although the sinusoids of occa- 
sional lobules were distended by red cells. 

The right and left kidneys weighed 200 and 220 
grams, respectively. They were normal in size, shape, 
and consistency. The capsule was thin and stripped 
with moderate ease. The pelvic fat was normal in 
amount and character, although the perirenal fat 
was slightly edematous. The gross impression was 
that of normal kidneys. Microscopically the glomer- 
uli showed slight ischemia but no essential. thicken- 
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ing of the basement membrane such as Bell de- 
scribed in the kidneys of fatal cases of eclampsia 
and pre-eclampsia. Fibrin thrombi were found 
rarely in the glomerular capillaries (Fig. 5). Fatty 
degeneration and necrosis of glomerular epithelium 
and endothelium were occasionally noted, some- 
times associated with fibrin thrombi in the glo- 
merular capillaries but more often not. Often a 
moderate number of polymorphonuclear leucocvtes 
were found infiltrating the glomerular tuft. The 
epithelium of Bowman’s capsule occasionally was 
the seat of hyaline degeneration. No hemorrhage 
into the capsular space was noted. Fatty and 
hyaline degeneration of the proximal and distal 
convoluted tubules were occasionally encountered 
(Fig. 5). All convoluted tubules contained granular 
precipitate and oftentimes desquamated epithelial 
cells, but no casts, red or white blood cells. The 
stroma was moderately edematous. The vessels of 
the medulla were engorged while those of the cortex 
were moderately congested. The small arteries and 
arterioles showed no sclerosis. In summary, the 
kidneys showed an early acute toxic glomerular and 
tubular nephritis, but without evidence of nephro- 
sclerosis or true glomerular nephritis. 

The brain, both grossly and microscopically, 
showed moderate congestion and edema. 

The aorta, both grossly and microscopically, 
showed slight atheroma, but was otherwise negative. 

The gross and microscopic findings in this 
case are interpreted as indicating that the 
patient was suffering from a true acute tox- 
emia of pregnancy. The pathological lesions 
in the liver, kidney, and brain differ in no way 
from those found in fatal cases of eclampsia 
except in their degree of development; in this 
case they are in the process of forming, where 
as in eclampsia they are usually more marked. 
It is further concluded that the most logical 
interpretation of the findings in the heart and 
lungs is one of acute left ventricular failure, 
resulting in marked pulmonary congestion and 
edema with slight emphysema. The slight 
amount of subendocardial fibrosis of the 
myocardium and of the mitral leaflets together 
with the heart weight do not warrant a 
diagnosis of chronic heart disease. The edema 
and leucocytic infiltration of the myocardial 
stroma, however, are consistent with an acute 
process the cause of which is not clear. That 
an acute process is present which could inter- 
fere with cardiac function cannot be denied. 
A bacterial etiological agent can presumably 
be excluded, since organisms could not be 
demonstrated in the myocardium, and none 
could be grown from the spleen culture. 
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Fig. 5. Kidney showing thrombosis of glomerular tuft 
and hyaline degeneration of proximal convoluted tubules. 
X 300. 


CASE 5. M. C., a quadripara of 39 years was ad- 
mitted to the hospital in the seventh month of 
pregnancy because of hypertension, albuminuria, 
edema, dyspnea, and orthopnea. 

The past medical and obstetrical history was 
essentially negative except for increasing obesity 
over a period of 18 years. There had been no symp- 
toms referable to hypertension or heart disease. The 
blood pressure and urine had been repeatedly normal 
at biannual examinations during the past 6 years. 
The three previous pregnancies had ended in normal 
deliveries at term. The first and third pregnancies 
were without incident. The second was complicated 
by mild toxemia in the last 2 weeks. There was no 
subsequent hypertension or albuminuria. The last 
pregnancy was 9 years ago. 

The present pregnancy progressed uneventfully 
until 1 month before admission when the patient 
first noticed edema, dyspnea, and orthopnea. As her 
symptoms became progressively worse, she consulted 
her physician, who found hypertension and albu- 
minuria, and referred her immediately to this clinic. 

Physical examination on admission revealed a 
large, obese, dyspneic woman who weighed 301 
pounds. The respirations were rapid, the pulse go to 
118, and the blood pressure 186 systolic, 126 dias- 
tolic. There was massive generalized edema, most 
marked over the lower extremities and abdomen. 
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The lips and fingers were slightly cyanotic, but the 
neck veins were not distended. The heart appeared 
slightly enlarged, but the rhythm was normal, and 
there were no murmurs. There were a few sibilant 
rales in both midscapular regions and at the left 
base, but no crepitant rales were present at this 
examination. The abdomen was pendulous and 
edematous. The size of the uterus could not be 
accurately estimated. The ocular fundi showed 
slight retinal vessel sclerosis. 

The urine which concentrated to 1.030 contained 
+++-+ albumin with an occasional red blood 
corpuscle and granular and hyaline casts. Examina- 
tion of the blood showed 4,150,000 red blood corpus- 
cles, 68 per cent (Sahli) hemoglobin, non-protein 
nitrogen 31 milligrams per cent and uric acid 3.6 
milligrams per cent. The serum proteins were 5.01 
grams (albumin 2.51, globulin 2.07, and fibrinogen 
0.43 grams). The urea clearance was 145 per cent. 

Under a regimen of bed rest, restricted fluids, 
catharsis, saline diuretics, morphine for comfort, 
and slow digitalization, the patient lost 20 pounds 
in the first 48 hours. However, her clinical condition 
remained unaltered. During the afternoon of the 
third day she suddenly awakened from a nap with a 
severe attack of cardiac asthma. The attack, which 
lasted from 15 to 20 minutes, was characterized by 
extreme respiratory distress, particularly of expira- 
tion, orthopnea, cyanosis. The skin became cold and 
clammy, frothy fluid exuded from the mouth, and 
bubbling rales appeared throughout the chest. 
During the attack the blood pressure fell from circa 
200 systolic, 120 diastolic to 150 systolic, 120 dias- 
tolic. Following the attack the patient was apa- 
thetic and at times semistuporous. RAles persisted 
at the lung bases, and her critical condition made it 
appear that immediate interference with her preg- 
nancy would result fatally. She was treated expec- 
tantly with the hope that she would improve. 
However, she failed to improve; the pulse and blood 
pressure rose, the albumin persisted, and the blood 
non-protein nitrogen rose to 43 milligrams per cent. 
Eight days after the attack of cardiac asthma labor 
was induced by the insertion of bougies. She reacted 
poorly to the manipulation, the blood pressure fell 
to 70 systolic, 44 diastolic, and the respiration be- 
came labored. Twelve hours later a stillborn infant, 
19 inches long, which weighed 4 pounds 12 ounces 
was born spontaneously. Following delivery the 
patient began to improve. The edema regressed 
rapidly, the blood pressure gradually became lower, 
and the albumin diminished in the urine. 

The patient was discharged home 3 weeks after 
delivery, very weak but with compensated circula- 
tion. The blood pressure at the time of discharge 
was 130 systolic, 96 diastolic, the urine contained 
albumin, and the patient had lost 73 pounds. An 
x-ray plate of the heart before discharge showed 
slight enlargement, and repeated electrocardiograms, 
the first of which was taken 4 days after the attack 
of cardiac asthma, showed no conclusive evidence of 
organic heart disease. 





The patient slowly regained strength for 3 weeks 
after discharge when she developed slight fever, 
chills, and faintness, for which she was admitted to a 
general hospital. Physical examination from their 
records was reported essentially negative except for 
slight right costovertebral tenderness. The heart 
was reported not enlarged. The urine, which con- 
centrated to 1.030 showed + to ++ albumin, 6 to 
12 white blood corpuscles, and rare hyaline casts. 
She was discharged after 10 days without a definite 
diagnosis. The impression was that the patient had a 
subsiding glomerular nephritis. 

The patient was re-admitted to this hospital for 
follow-up study, 5 months after delivery. Since her 
discharge she had lost 10 pounds. Physical examina- 
tion, except for moderate weakness and obesity, was 
essentially negative. The ocular fundi again showed 
slight retinal vessel sclerosis. The blood pressure 
was 120 systolic, 80 diastolic. The urine concentrated 
to 1.032, and showed from o to ++ albumin, 25 to 
30 white blood corpuscles, and no red blood corpus- 
cles or casts. There was no anemia, the blood non- 
protein nitrogen was normal, and the urea clearance 
was 85 per cent. Electrocardiogram and x-ray plate 
of the heart showed no significant change from pre- 
vious examination. The patient was discharged to a 
convalescent home. 

Seven months following delivery this patient is 
still weak and is dyspneic on moderate exertion. She 
has been on a rigid diet and now weighs 195 pounds. 
There have been two recent brief attacks of pre- 
cordial pain, one of which was associated with slight 
cyanosis and dyspnea but no cough. The urine is 
negative for albumin, and the blood pressure is 
normal. 


That this patient suffered from an acute 
and severe toxemia of pregnancy is clear. 
Further, she developed severe cardiac asthma 
with acute pulmonary edema and heart failure 
as a complication of her toxemia. To what 
extent antecedent chronic vascular disease 
may have contributed to this complication is 
uncertain. On the one hand, at frequent 
examination during a 6 year period prior to 
pregnancy the blood pressure and urine were 
reported normal. Further, there had been no 
subjective evidence of heart disease in spite of 
a vigorous farm life prior to the development 
of her toxemia. On the other hand, the patient 
was 39 years old, had a long history of obesity 
and there was slight but definite sclerosis of 
the retinal vessels. The protracted and in- 
complete recovery of the patient after 7 
months may be due in part to the prolonged 
severe toxemia, and her marked obesity, 
although coronary disease cannot be excluded. 
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TABLE I.—SUMMARY OF CLINICAL AND LABORATORY FINDINGS IN FIVE PRE-ECLAMPTIC 
TIENTS WHO DEVELOPED CARDIAC ASTHMA AND ACUTE 
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The 5 patients whose histories have been 
presented all developed severe toxemia during 
the last trimester of pregnancy, and none of 
them had convulsions or coma (eclampsia). 
The important clinical and laboratory findings 
upon which this statement is based are sum- 
marized in Table I. We believe they all 
suffered from simple pre-eclampsia, without 
pre-existing hypertension or nephritis. In one 
instance the autopsy findings substantiate 
this opinion. In the 4 others clinical histories 
and follow-up studies lend support to this 
position. 

In all 5 cases the pre-eclampsia was com- 
plicated by the dramatic occurrence of what 
we have called cardiac asthma and acute 
pulmonary edema. In each case the latter had 
its onset with a paroxysm of dyspnea which 
occurred suddenly while the patient was at 
bed rest under treatment. 

It would seem logical to expect cardiac 
asthma as a complication of pregnancy tox- 
emias which were superimposed upon pre- 
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existing hypertension or nephritis. Such cases 
do occur, and chronic nephritis or hyperten- 
sion may have been a complicating factor in 
the following fatal case. 


CasE 6. D. H., a primipara of 31 years, was 
referred to the hospital by her physician, in the 
seventh month of pregnancy, because of hyperten- 
sion and albuminuria. Nothing was learned of her 
past history except that there was no rheumatic 
fever. The duration of the hypertension and albu- 
minuria were unknown. 

On admission the blood pressure was 210 systolic, 
130 diastolic, and the urine showed ++++ 
albumin with numerous granular casts. About 1% 
hours after her admission, while at bed rest, the 
patient was found in a severe attack of acute pul- 
monary edema with dyspnea, orthopnea, and cyano- 
sis, and the lungs filled with rales. On morphia, 
atropine, and a venesection she improved for a few 
hours, but developed a subsequent attack, and died 
undelivered, 14 hours after admission, in spite of a 
second venesection. No autopsy was obtained. 


The cardiologist could find no evidence of a 
valve lesion in this patient. Due to lack of 
history and opportunity to study her, it was 
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impossible to determine whether chronic vas- 
cular or renal disease complicated the acute 
toxemic state. What we do know is that this 
primipara of 31 had severe toxemia during the 
last trimester of pregnancy, and that she died 
after two severe attacks of acute pulmonary 
edema. 

That a syndrome strikingly similar to, and 
possibly identical with, classical cardiac 
asthma may complicate the course of pre- 
eclampsia in a patient previously and sub- 
sequently free of cardiac, renal, and vascular 
disease would seem to be of interest both to 
obstetrician and internist. 

The 6 patients presented all had severe 
toxemia of pregnancy with marked hyper- 
tension, albuminuria, and edema. They all 
had one or more sudden and severe paroxysms 
of dyspnea which came on while at bed rest. 
In three instances the attacks awakened the 
patient from sleep. Clinical signs of acute 
pulmonary edema were present during and 
following the attacks, and the lungs of the 
patient upon whom an autopsy was performed 
showed marked pulmonary edema. 

While it is not our purpose to review the 
general subject of cardiac asthma, a brief 
résumé of some of the principle changes con- 
cerned in this condition according to current 
viewpoints is not afield. The precise physio- 
logical and pathological disturbances which 
lead up to and precipitate these attacks are as 
yet incompletely understood. However, clin- 
ical observations and physiological studies 
have brought to light a number of changes 
which may be significant in their etiology. 
Several of these factors are briefly presented. 

1. The vast majority of patients subject to 
attacks of cardiac asthma suffer from condi- 
tions which impose a burden on the left 
ventricle such as primary hypertension, chron- 
ic nephritis, coronary sclerosis, or aortic 
insufficiency. The trend of present medical 
opinion would associate the attacks with 
functional left ventricular insufficiency. Typ- 
ical cardiac asthma is rare with right sided 
heart lesions. (Wassermann; Weiss and Robb; 
Pratt.) 

2. Attacks al- 


occur characteristically, 


though not exclusively, at night, and awaken 
the subject from sleep. 
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3. Attacks may occur in association with 
Cheyne-Stokes respiration, and in these cases 
diminished sensibility of the respiratory cen- 
ter, “slumber apnea,” may sometimes be a 
factor in precipitating an attack (Hoover; 
Wassermann). 

4. Attacks may occur in patients with 
edema. Mobilization of clinical or occult 
edema fluid while the patient is at bed rest 
may play a role in initiating an attack by 
overloading the left ventricle (Volhard, quoted 
by Brunn; and Brunn). 

5. Patients with low serum proteins are 
more likely to develop pulmonary edema with 
the attack (Weiss and Robb). 

It is not surprising that cardiac asthma 
should occasionally complicate severe pre- 
eclampsia; for many of the factors which are 
thought to predispose an individual to an 
attack irrespective of pregnancy are present 
in pre-eclamptic patients. The latter have 
hypertension, albuminuria, and edema. Plac- 
ing such a patient at bed rest usually results 
in rapid mobilization of the edema fluid, as is 
evidenced by rapid weight loss and diuresis. 
Both Volhard and Brunn have suggested 
apropos of classical cardiac asthma, that bed 
rest results in mobilization of occult edema 
fluid and that this causes a hydremia which 
may precipitate an attack by overburdening 
the left ventricle. We have observed marked 
fluctuations in the hematocrit reading in 
eclamptic patients as they developed pul- 
monary edema. The frequent occurrence in 
the toxemic patient of a tendency to cerebral 
edema, and lethargy might favor the “slumber 
apnea”’ mechanism of an attack. Low serum 
proteins, a factor which is stated to favor the 
development of pulmonary edema with cardiac 
asthma, is present in toxemic patients. 

In cases of pre-eclampsia complicated by 
attacks of cardiac asthma, long standing 
insult to the left ventricle is absent. If left 
ventricular insufficiency plays a dominant réle 
in the etiology of the attacks, it must be 
brought about within a brief period of time. 
Two mechanisms suggest themselves, either 
or both of which might be operative in causing 
such insufficiency. First, the effect of in- 
creased work due to the sudden imposition of 
marked hyperpiesia upon a relatively normal 
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heart muscle must be considered. 
the metabolic changes of severe toxemia may 
result in cardiac edema and other as yet un- 
known changes which decrease cardiac effi- 


Second, 


ciency. The tempting theory of an acute 
‘toxic myocarditis” cannot be excluded. Con- 
vincing pathological confirmation of this latter 
explanation is wanting. However, the heart 
muscle in our case which came to autopsy 
showed marked edema and focal leucocytic 
infiltration which might be regarded as con- 
sistent with such a mechanism. Acute de- 
generative changes in the heart are common- 
place in autopsy material from eclamptics. 

The occasional occurrence in pre-eclampsia 
of cardiac asthma with acute pulmonary 
edema suggests that left ventricular embar- 
rassment may be an important cog in the 
mechanism of acute pulmonary edema, both 
in these unusual cases of pre-eclampsia and in 
eclampsia. The fact that 4 of our 6 patients 
recovered following the attacks indicates that 
acute pulmonary edema is not necessarily 
terminal in character. It also suggests that 
the cause of death in eclamptics who develop 
acute pulmonary edema may be acute heart 
failure of left ventricular origin. 


TREATMENT 


1. The immediate treatment of the attack 
is essentially that of classical cardiac asthma. 
Effective measures are the use of morphia in 
large doses, and either venesection or the use 
of peripheral venostasis. 

2. If, as we believe, the attacks which we 
have described in these patients are similar in 
mechanism to those of classical cardiac asth- 
ma, it would seem that digitalization were 
indicated. We come to this conclusion for two 
reasons: First, because such attacks are 
thought by a number of internists to be asso- 
ciated with left ventricular insufficiency. 
Second, it has been shown, whatever the 
mechanism may be, that patients subject to 
recurrent cardiac asthma improve following 
the exhibition of digitalis. Both the number 
of the attacks and their severity are decreased 
(Harrison, Calhoun, and Turley). We also 
believe that the prophylactic use of digitalis 
in all eclamptics and those patients with 
severe non-convulsive toxemia in and above 


mechanism involved. The brief course of the 


the fourth 
sidered. 

3. From the obstetrical viewpoint, termi- 
nation of the pregnancy soon after the attack 
is indicated. It is our limited experience that 
significant clinical improvement is not to be 
anticipated until the uterus is emptied. The 
optimum time for interference would seem to 
lie between 12 and 48 hours after the attack. 
This gives sufficient time for digitalization 
prior to interruption of the pregnancy. 

4. Our patients were all severe toxemics 
with marked edema. It will be remembered 
that all of the observed attacks occurred 
during bed rest. Treatment had been directed 
toward elimination of edema by the use of 
saline cathartics and diuretics. This is well 
exemplified by the case of M. C., whose 
weight loss was 20 pounds during the first 48 
hours after admission to the hospital. The 
elimination of edema fluid in cases of nephrosis 
and acute glomerular nephritis results in 
hydremia (Fishberg). It would seem possible 
that hydremia associated with rapidly dimin- 
ishing edema in our patients may have been 
a factor in the production of the attacks by 
overloading the left ventricle. Such a mecha- 
nism has been suggested as an important factor 
in the precipitation of attacks of classical 
cardiac asthma by both Volhard and Brunn. 
These observations would suggest the exercise 
of caution in the use of methods directed 
toward the rapid mobilization of edema fluid. 


decade of life should be con- 


PROGNOSIS 


Two of our 6 patients died undelivered. 
The others recovered. The immediate prog- 
nosis, once a severe attack of cardiac asthma 
with pulmonary edema has occurred, is grave. 
However, if the patient survives delivery and 
the first few days of the puerperium the ulti- 
mate outlook is excellent. Three of our 4 
patients who survived the immediate attack 
are alive and well without cardiac, vascular, 
or renal sequele, 8,6, and 2 years, respectively, 
after the attacks. 

If the syndrome shown by these pre- 
eclamptic patients is identical with classical 
cardiac asthma, such patients would seem to 
offer a new opportunity for study of the 
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hypertension, as well as the sudden marked 
alterations in tissue fluid exchange are in 
contrast to the longstanding cardiovascular 
and renal pathology usually encountered in 
cases of classical cardiac asthma. Also, the 
methods which have been used in the study 
of the latter patients may be found useful in 
the investigation of problems related to the 
pathological physiology of pregnancy tox- 
emias. 
SUMMARY 

1. Six case histories are presented in which 
severe non-convulsive toxemia of pregnancy 
was complicated by one or more sudden 
paroxysms of dyspnea associated with acute 
pulmonary edema. In 5 of these cases the 
patient suffered from a simple pre-eclampsia 
without preceding hypertension or nephritis. 

2. The attacks all came on in patients at 
bed rest under treatment and closely resem- 
bled classical cardiac asthma. 

3. The immediate prognosis for patients 
who develop this syndrome is grave. If they 
survive delivery and the early puerperium, 
the ultimate outlook as regards chronic 
cardiovascular and renal disease seems to be 
good. 

4. Left ventricular failure may be an im- 
portant factor in the precipitation of these 
attacks of “‘cardiac asthma”’ in patients with 
severe pre-eclampsia. It may also play a 


dominant réle in the production of acute 
pulmonary edema in eclampsia. The fact 
that a number of our pre-eclamptic patients 
recovered indicates that such left ventricular 
failure is not necessarily an agonal phe- 
nomenon. 

5. It might be advisable as a prophylactic 
measure to digitalize all eclamptics, and those 
patients over 30 years of age who have severe 
toxemia. 
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THE URETER ASSOCIATED 


WITH PREGNANCY 


The Relationship Between Atony and Dilatation of the Tract’ 
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UCH has been learned in recent 
years concerning the relation- 
ship between upper urinary tract 
disease and pregnancy. It is 

now generally recognized that during preg- 
nancy changes of marked significance occur 
in the anatomical and physiological relation- 
ships of the whole tract. Some of these 
changes are so constantly observed as to 
justify the classification of them as physio- 
logical; on the other hand, in so far as they 
predispose the woman to disease, they must 
be considered pathological and so come 
within the scope of interest of all those con- 
cerned with pregnancy and its complications. 
As one evidence of this altered physiology, we 
have become quite familiar with the so called 
“hydro-ureter of pregnancy,” which is charac- 
terized by a marked increase in the fluid con- 
taining capacity of the abdominal ureter and 
the kidney pelvis, and may be demonstrated 
during the second and third trimesters of 
pregnancy in at least 75 of every 100 pregnant 
women. It has also become very evident that 
this widening and elongation of the tract is a 
disadvantageous development, as it is asso- 
ciated with stasis of urinary fluid and favors 
the growth of pathogenic micro-organisms in 
this stagnant medium. A knowledge of the 
underlying physiology of the urinary tract in 
pregnancy has, therefore, assumed added im- 
portance, as an understanding of these 
changes is a fundamental necessity if urinary 
infections are to be prevented or adequately 
treated. 

In a recent communication, the authors 
gave an account of their observations upon 
the physiological changes occurring in the 


1From the Department of Obstetrics and Gynecology, New York 
Hospital and Cornell Medical College Association. 





ureter in pregnancy and demonstrated that 
the ureters of most pregnant women undergo 
a progressive diminution in peristaltic activity 
from the third month of pregnancy onward. 
In some of the patients studied this diminu- 
tion amounted to complete atony; in others 
it was more moderate, while in a very few, 
normal ‘peristalsis existed throughout preg- 
nancy. The majority, however, showed a 
definite reduction of response on the part of 
the ureteral musculature which reached a 
maximum at about the middle of the third 
trimester, after which time there was a 
gradual increase in the muscular activity of 
the tract. This phenomenon was considered 
in its possible relatiorship to gestational 
dilatation of the ureter, stasis of urine, in- 
fection, and pyelitis. The view was expressed 
that this atony was not the result of over- 
stretched ureteral musculature, but was in all 
probability a primary phenomenon which, 
operating co-existantly with the weight of the 
pregnant uterus resting upon these tracts as 
they crossed the pelvic brim, brought about 
ureteral dilatation and urinary stasis. The 
cause of the atony was thought to be hormonal 
in nature. 

This paper was in the nature of a prelimi- 
nary report and left unanswered many ques- 
tions, such as the date of appearance of atony 
in early pregnancy and its duration in the 
puerperium. It was necessarily incomplete 
because its observations were based upon a 
relatively small number of patients, as well 
as from the point of view that no considerable 
group of patients was followed throughout 
pregnancy with multiple observations upon 
each individual. For these reasons the work 
has been continued so that information can 
now be given in more complete and exact 
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Fig. 1. A graphic representation of the observations made upon a young primi- 
gravida. At the first examination, in the fourth month of pregnancy, peristalsis was 
somewhat abnormal and there was slight dilatation of the right ureter. As the ureter 
became more quiescent the dilatation increased. Abruptly at the eighth month the 
process was reversed, the motility and size of the ureter becoming normal 6 weeks 


postpartum. 


form, and, in addition, new observations are 
possible. 

Fourteen normal gravid patients were 
selected who gave no evidence of urinary 
tract abnormalities, past or present. Six of 
these were pregnant for the first time, while 
the remainder were multigravida. The degree 
of parity together with the relationship of our 
observations to the stage of pregnancy are 
indicated in the protocol. In general it may 
be said that they were secured as early as 
possible and studied at monthly intervals 
throughout pregnancy and the puerperium. 
Another group of 14 patients was observed 
at longer intervals, but for these the data are 
fragmentary and therefore can be used only 
as corroborative evidence. The original group 
of 7 normal non-pregnant women was used 
as a control to establish the normal basis for 
our instruments and technique. 

As in our previous work, the Trattner hy- 
drophoragraph, a form of recording kymo- 
graph combined with an electrical drop-count- 
ing device, was used. It was connected with 
a No. 7 whistle tipped intra-ureteral catheter, 
the tip of which lay just above the pelvic 
brim. This position of the catheter theoreti- 
cally made possible a record of the summation 
of all fluctuations of intra-ureteral pressure. 
In this way we have recorded the pressure 
changes of the tract as a whole in contrast to 


those of any single portion, and in these 
records have an expression of the muscular 
activity of the tract. Care was observed to 
insure that at each observation the patient 
had ingested copious amounts of water. In 
addition, whenever ureteral activity was 
absent or at a low level, attempts were made 
to stimulate peristalsis by momentarily raising 
intra-ureteral tension by means of injections 
of normal saline solution. The procedure of 
recording the kymographic tracing was fol- 
lowed always by retrograde pyelography and 
in this way, data were collected which enabled 
us to evaluate the relationship between the 
degree of ureteral dilatation and the irrita- 
bility of the ureteral musculature. The 
method also acted as a check upon the level 
occupied by the tip of the catheter. Bacte- 
riological cultures and microscopic examina- 
tion of ureteral and bladder urine served as a 
control as to the presence or introduction of 
infection. It will be of interest to note that 
these rather extensive and frequently repeated 
manipulations did not bring about a single 
instance of infection which was demonstrable 
by these bacteriological methods. 

In making the record of peristaltic activity, 
the same technique was observed as in the 
former study, with regard to various levels of 
intra-ureteral pressure. At the beginning of 
the record, the level was maintained at ap- 
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Fig. 2. This graph, also from a primigravida, shows a complete loss of peristalsis 
from the sixth month onward to the third week of the puerperium, associated with a 
continuously dilated ureter. This is unusual as the return toward normal usually 
commences at about the eighth month of pregnancy. 
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Fig. 3. The data from Patient No. 85354, a multipara, when plotted show a mod- 
erate loss of motility of the ureter from the third month, associated with a medium 


degree of hydro-ureter. 


proximately 15 centimeters of water for 3 
minutes, then dropped successively to 10 and 
5 centimeters for pericds of similar duration. 
This was found important, as it was observed 
early in the study that each tract responded 
differently in some degree and that each was 
characterized by an ability to respond best 
at some particular level of intra-uretral pres- 
sure. The method provided a means of 
bracketing, so that the conditions for maxi- 
mum response were afforded at some point 
during the making of each record. 

Having gathered these data, it was then 
possible to make a graphic representation for 


each patient of the variations in ureteral peri- 
stalsis, as compared to dilatation of the 
ureters at monthly intervals. Two curves 
were plotted on each chart, one based upon 
motility, and the other upon the degree of 
dilatation of the ureter, both being correlated 
to the duration of pregnancy and the puer- 
perium. Figure 1 is a typical graph which 
illustrates the method. From an examination 
of this chart alone, one would conclude that 
motility and dilatation of the ureter were 
inversely proportional. In other words, it 
would seem that as motility, or perhaps more 
correctly, as muscular activity decreased, 
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dilatation of the ureter increased, and vice 
versa. 

Figure 2 shows much the same course of 
events, except that at the last observation, 6 
weeks postpartum, the ureter had not re- 
turned to normal in respect to its dimensions 
or its motility. This observation is quite a 
usual one, as a study of the series as a whole 
clearly shows (Fig. 5, composite graph). 

Figure 3 tells a somewhat different story, 
as it may be seen that after the initial drop in 
motility accompanied by a mode:ate degree 
of dilatation of the ureter, the variation of 
these from the non-pregnant normal is not in 
an inverse relationship to one another but is 
roughly parallel. This relationship is not 
frequently seen but evidently is one of the 
possible variations and represents a border- 
line condition with some decrease in motility 
accompanied by a moderate dilatation of the 
ureter. 

Other interesting variations were encount- 
ered of which the graph shown in Figure 4 is 
an example. In general, these curves corre- 
spond with those shown in the first two 
graphs, but at the sixth month there is a 
marked decrease in motility associated with 
a moderate decrease in caliber of the ureter. 
Efforts to stimulate the ureter at this point 
by sharp increases in intra-ureteral tension 
produced by injecting normal saline solution 
into the ureter, were unavailing. The only 
conclusion possible appears to be that there 
probably are marked variations in every 
patient. This point of view brings out the 
necessity for many observations before draw- 
ing conclusions, as well as the importance of 
studying large groups of women. 

These variations from the usual experience 
also point out the importance of composite 
representations of the findings of the group 
as a whole. These may be seen in Figure 5, 
which establishes the first two graphs shown 
as relatively normal and, in addition, gives 
important information with regard to the 
puerperium. 

It will be seen that in the group of patients 
as a whole, Figure 5, the degree of dilatation 
of the ureter is, generally speaking, propor- 
tional to the diminution in ureteral activity. 
This relationship is a progressive one up to 
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Fig. 4. This graph shows a moderate loss of motility associated with some dila- 
tation of the ureter as early as the second month of pregnancy. There is a remark- 
able recovery of peristalsis after the seventh month, with marked decrease in the size 
of the ureter. This graph also shows the initial postpartum atony. 


the seventh month of pregnancy. From this 
point onward, the decrease in size of the 
ureter is continuous until involution is com- 
plete in the seventh week of the puerperium. 
The muscular activity, on the contrary, does 
not follow an uninterrupted return to normal, 
for it is an almost constant finding that the 
ureter is marked by atony for a period of 
about 3 weeks postpartum. It then returns 
rapidly to normality which is reached at 
approximately the seventh week of the puer- 
perium. 

The conclusion that these two phenomena, 
atony and dilatation of the ureter, are inti- 
mately related seems unescapable. However, 
it is not quite as obvious which is cause and 
which effect. It is well known that an over- 
distended, smooth muscle viscus quickly loses 
its peristaltic activity and eventually may 
become completely atonic if the distention be 
long continued. Further, it is known that 
distention of such a viscus may come about 
in two ways, or in combinations of both, 
namely, obstruction and loss of muscle tone. 
In early pregnancy, during the third and 
fourth months, there is no obvious obstruc- 
tion of the ureters, the uterus being too small 
to produce any considerable occlusive effect, 
and yet we frequently see dilatation at that 
period, whereas in the later months, when the 
weight of the organ is considerable and may 
exert a very marked pressure upon the lumina 





of the ureters, we see a constant diminution 
in the degree of distention of these tracts. 
One concludes that the weight of the uterus 
bearing upon the tracts is not a satisfactory 
explanation or, indeed, a considerable factor 
in bringing about the condition. 

On the other hand, there is a loss in muscle 
tone early in pregnancy which is practically 
coincident with the onset of dilatation. Fur- 
thermore, after the seventh month when the 
weight of the uterus is constantly increasing, 
we see a return of regular ureteral peristalsis 
and associated with it, a distinct and almost 
constant decrease in dilatation of the ureter. 
It is apparent, therefore, that the explanation 
of the cause of dilatation was the loss of tone 
on the part of the musculature. It is obvious 
that this line of reasoning and these findings 
do not rule out the weight of the uterus as an 
augmenting factor in the production of the 
hydro-ureter of pregnancy, but they do 
clearly indicate that this time honored ex- 
planation is incomplete and somewhat far 
from the truth. At the same time, they indi- 
cate very definitely that muscular atony is, 
in all probability, primary, with dilatation of 
the ureter as a secondary development, the 
whole process being affected in varying degree 
by the weight and torsion of the pregnant 
uterus. 

Having come to the above conclusion based 
as it is on the observations of this study, one 
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Fig. 5. This is a composite graph made from the data of the 14 women followed 
in this study. Its main characteristics indicate clearly the conclusions which have 
been drawn, particularly the inverse relationship between the motility of the ureter 
and its dilatation, time relationships, and the postpartum return of atony with recovery 


about the sixth week of the puerperium. 


would like to know the ultimate etiological 
factors. If the atony of the ureteral muscula- 
ture is not the result of the distention of the 
organ, what then is its cause? We do not 
know. 

In our previous paper, it was suggested that 
the hormones and sympathetic nervous mech- 
anism involved in the relaxation of the uterine 
musculature in pregnancy might, if com- 
pletely understood, furnish the explanation or 
at least a clue. In view of our lack of informa- 
tion, it is perhaps wise not to speculate. How- 
ever, the many analogies between the activity 
of the two organs seem to have more than 
coincidental significance. The fact that bi- 
lateral ureteral atony is coincident with preg- 
nancy and seldom seen outside pregnancy 
except in conditions associated with marked 
obstruction of the tracts, is significant. It is 
also striking that in pregnancy, the muscular 
activity of the uterus and ureters is almost 
parallel, in that the ureter recovers from its 
atonic phase at the time the Braxton Hicks 
contractions of the uterus become evident, 
and then again becomes quiescent when the 
possible reflex stimulus of the Braxton Hicks 
and labor contractions have abated. However, 
these are nothing more than interesting obser- 
vations and, while they may be significant, 
they do not furnish proof of the relationship 
or etiology of the ureteral atony of pregnancy. 


The discovery that the ureter undergoes a 
secondary phase of inactivity in the puer- 
perium was wholly unexpected and may be 
of importance in explaining the incidence of 
postpartum pyelitis, as it again allows stasis 
of urine to occur. The cause of this secondary 
lapse is also unknown, but as suggested above, 
it may be due to removal of the reflex stimulus 
of the rhythmic uterine centraction; on the 
other hand, it may be explained by the 
trauma of the pelvic ureters with subsequent 
edema resulting from childbirth. Curiously 
enough, it is not usually accompanied by an 
increased dilatation of the ureter during this 
phase, although involution of the ureter does 
appear to be at a standstill during its course. 
As is indicated in the graph, the ureters of 
the normal puerperal woman reach the limits 
of normality as regards motility and the con- 
tours of the tract during the second month 
after delivery. 

CONCLUSIONS 

1. New evidence is brought to light indicat- 
ing that the physiological dilatation of the 
ureter in pregnancy is not due to the weight 
of the pregnant uterus primarily, although 
this is undoubtedly a contributing factor. 

2. The characteristics of the ureteral atony 
are thought to be similar in many respects to 
that affecting the uterine musculature. It is 
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suggested that the phenomena in the two 
organs may have a similar etiology which is 
unknown. 

3. The ureteral dilatation is roughly pro- 
portional to the degree of atony and both 
appear and disappear at similar times with 
regard to the course of pregnancy. 

4. Dilatation and atony appear in the 
third month and are progressive to the seventh 
month of pregnancy. During the last 2 
months, there is a marked increase in motility, 
accompanied by a moderate decrease in the 
dimensions of the tract. Following delivery, 
atony is again marked until the third week, 
subsequent to which motility returns rapidly 
to normal levels, which are usually attained 
during the sixth or the seventh week postpar- 
tum. Dilatation of the tract decreases progres- 
sively after delivery and reaches practically 
the normal values at the seventh week of the 
puerperium. 
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CLINICAL SURGERY 


FROM THE SURGICAL SERVICE, ST. FJOSEPH’S HOSPITAL 


CLOSURE OF COLOSTOMY 


FRED W. RANKIN, M.D., F.A.C.S., Lexington, Kentucky 
A. STEPHENS GRAHAM, M.D., F.A.C.S., Richmond, Virginia 


HE manufacture of an enterostomy for 

decompression of an obstructed bowel is 

one of the oldest of operations. Littre 

visualized the necessity of this type of 
surgical procedure when he observed a congenital 
division of the rectum of a dead infant who had 
lived 6 days. He proposed bringing the upper part 
of the intestine out on the abdominal wall where 
it would never close, but would take on the 
function of an anus. 

Actually, Littre did not perform this operation, 
but Pillore, in 1776 did the first cecostomy, in the 
right iliac fossa. Cecostomies for imperforate 
anus had been done by Dubois and others before 
Amussat, in 1839, actually established the place 
of colostomy in surgery. Over a long period of 
time down to the present, there has been a uni- 
form lack of appreciation of colostomy as an es- 
sential step in the extirpation of rectal cancers, 
but today it is generally recognized that either a 
single barreled or loop colostomy is an essential 
part of any radical extirpative maneuver directed 
against malignancy of the lower gastro-intestinal 
tract. 

When colostomy is done as a sidetracking 
operation of a temporary nature or when a colon 
has been resected by an obstructive type of re- 
section or an exteriorization variety of maneuver 
(Fig. 1, a and b), the necessity of closure of the 
colostomy and re-establishment of the continuity 
of the gastro-intestinal tract presents several 
interesting problems. After an obstructive re- 
section or an exteriorization resection if one waits 
a sufficiently long period of time there are usually 
three factors which are responsible for failure of 
these artificially made fistulas to close: first, ob- 
struction due to spur formation in the bowel; 
second, attachment of the mucous membrane of 
the bowel to the skin edges; and third, obstruc- 
tion distal to the opening. 

The spur formation should be cut out as deeply 
as possible with an enterotome and if the mucosa 


is attached to the peritoneum and muscle layers, 
spontaneous healing will occur in the majority 
of cases. Obstruction below the colostomy may 
be due to a neoplasm, stricture, or angulation of 
the bowel produced by adhesions or occasionally 
by fecal impactions. 

One practical point which seems worthy of em- 
phasis is the length of time which one should wait 
before attempting to cut out the spur of the colosto- 
my. The general tendency not only of the patient, 
but of the surgeon also, is to hurry to finish the 
operative procedure. When one considers the great 
amount of edema which is present in and between 
the two loops of bowel after the operation has 
been accomplished, one realizes that it is a mat- 
ter of several weeks’ waiting before the spur may be 
safely and deeply incised. Six weeks or 2 months 
is not too long in the majority of cases to wait 
before application of clamps, and during this time 
the patient returns home to a normal mode of life 
and acquires a bowel habit suitable to his new 
colostomy surroundings. Asa result of this policy 
of delay more than one-half of the fistulas which 
we have made following obstructive resection 
have closed spontaneously. For those which do 
not close spontaneously after a reasonable length 
of time, or for those in which the indications seem 
to favor a deliberate closure of the colostomy by 
suture, we have found some points in technique 
which are described here and which have served 
us advantageously in a reasonably large series of 
cases. 

In contemplating closure of colostomy, espe- 
cially if the operation has been made through the 
rectus muscle—(we have long since abandoned 
this incision for colostomy)—preparation should 
be made for a more formidable procedure because 
it is frequently necessary to repair a ventral 
hernia in this location in addition to a plastic 
operation on the bowel. If a stab wound has been 
made or a muscle-splitting incision used, hernia- 
tion is almost never seen. Primary healing of 
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Fig. 1. Exteriorization procedures which necessitate re-establishment of the bowel 
continuity and closure*of colostomy: a, The so called Mikulicz type of exterioriza- 
tion; b, obstructive resection employing the Rankin clamp; c, application of clamp 
to the septum separating the approximated loops of bowel; e, the septum has been 


removed and bowel continuity restored. 


wounds and the closure of a hernia in the face of 
a colostomy in spite of the extensive dissection of 
the abdominal layers is generally a pleasant sur- 
prise to the operator who finds that the rule is not 
an infected wound, but merely a short period of 
serous drainage. The explanation of this prob- 
ably lies in the fact that local tissue immunity to 
infection has been developed by constant expos- 
ure to fecal discharges and often to recent active 
infection of the subcuticular tissues. 

The preliminary preparation of a patient for 
closure of a colostomy paralleling the lines of 
preparation for a major resection usually is ad- 
vantageous—that is, the bowel is cleansed thor- 
oughly over a period of several days by irriga- 
tions, the content of the bowel is controlled by a 
residue-free diet and the general procedure is as 
if one were undertaking the primary objective. 





It should be emphasized that, during the last 
24 to 36 hours before operation, one should 
attempt to quiet peristaltic activity by the ad- 
ministration of opium in some form, usually 
paregoric, or lead and opium pills. 


APPLICATION OF CLAMPS TO THE COLONIC SPUR 


Despite the many appliances which have been 
designed for the crushing of the spur of a colos- 
tomy, none has proved so satisfactory in our 
hands as the long, curved, Kelly forceps (Fig. 2). 
Into the edges of the two openings of the bowel a 
blade of this long curved clamp is introduced, 
care being taken to maneuver the tips under the 
guidance of the finger away from the mesenteric 
border (Fig. 1, c). The clamp is closed after it 
has been inserted as deeply as possible, to the 
first notch. Following this another forceps is ap- 
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plied to the septum directly parallel to the first. 
On each subsequent day the clamps are tightened 
one notch and by pressure necrosis slowly eat 
their way through the spur without the fear of 
opening into the peritoneal cavity. Usually the 
septum is completely cut through in 5 to 6 days, 
although occasionally the clamps hang on for a 
matter of 8 or 9 days (Fig. 1d). It is safer to wait 
until the clamps either drop over onto the ab- 
dominal wall when the supporting dressings are 
removed for their daily change, than to make any 
pull upward to deliver them from the wound. 
Occasionally when the clamps stick a bit at the 
end of what seems a sufficient time for them to cut 
through, and one impatiently pulls on them, 
hemorrhage results and is difficult to control. 
The.application of these clamps is not a painful 
procedure and usually is satisfactorily accom- 
plished under either a hypodermic of morphine, 
or some preliminary barbiturate preparation. 


CLOSURE OF COLOSTOMY 


The closure of a colonic stoma usually can be 
accomplished extraperitoneally. However, oc- 
casionally the loss of substance is more than has 
been figured upon, and it may be necessary to 
mobilize the involved segment of bowel and make 
what amounts to almost an end-to-end anastomo- 
sis. Elliptical incisions encircle the stoma and 
extend down through the fascia and muscle to 
the peritoneum (Fig. 3, a). The skin border of 
the stoma, thus produced, is grasped by forceps 
which serve as tractors in elevating the limbs of 
the bowel. When the bowel has been opened 
down to the peritoneum by dissecting back on 
each side and exposing the fascia and muscles, we 
have found it particularly advantageous to insert 
the index and middle fingers of the left hand into 
the two loops of bowel using them as tractors to 
lift the bowel up and thus facilitate the exposure 
(Fig. 3, a). 

The practical advantages of this procedure 
which minimize the danger of injury to the bowel 
and opening into the peritoneal cavity decidedly 
outweigh the theoretical objections which may be 
offered. Immunity to infection which the tissues 
in the vicinity acquire makes careful preliminary 
closure of the stoma unnecessary, and in our 
feeling, undesirable. The dissection to free the 
loop is a cautious one, carried out by a sharp 
scalpel close to the bowel. When one comes down 
to the peritoneal cavity he may dissect it free 
enough to leave the peritoneum attached to 
where it originally adhered, but infrequently he 
may, with blunt gauze dissection, wipe it back 
carefully without opening into the peritoneal 
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Fig. 2. Curved Kelly-Pean forceps employed as an en- 
terotome in the destruction of the colostomy spur. 


cavity. When there is considerable fatty tissue 
present, there is more liability to injury to the 
colon when dissecting through the subcutaneous 
layers than elsewhere. Occasionally the peri- 
toneal attachment may be very close to the stoma 
and therefore limit the extent of the dissection. 
Fortunately, firm adhesions generally wall off 
the abdominal cavity so that even with the di- 
vision of the peritoneum close to the bowel the 
general cavity is not usually entered. If acci- 
dentally a rent does occur, it should be closed at 
once; the operator continues to exert tension on 
the loop with two fingers of the left hand in the 
bowel while with the other hand he puts in one 
or two sutures and the assistant ties them quickly, 
thus shutting off any danger of contamination. 

When the exteriorized ends are completely free 
of attachments down to the peritoneum, the 
edges are trimmed clean of the margin of skin 
which has been left on them and the arms are 
sutured together with two rows of chromic catgut 
in the transverse diameter of the bowel (Fig. 
3, c toe). If there is plenty of room and it seems 
essential, a third layer of sutures may be em- 
ployed, but silk sutures usually are not desirable 
in this location because of the danger of con- 
tamination and prolonged drainage due to irri- 
tation of a foreign body. 

Regardless of the type of colostomy, whether 
of the loop variety or of two divided ends, the 
result of resection of a segment of bowel, the 
necessity for suture is usually restricted to the 
anterior part of the bowel. If there is disparity 
in the size between the openings of the two ends of 
bowel, produced not infrequently by the disten- 
tion of the proximal segment of colon as the result 
of long standing obstruction, this may be over- 
come by splitting the entire thickness of the bowel 
with the smaller lumen opposite its mesentery 
and rounding off the angular flaps which are 
formed. 

Before closing the abdominal wound it is 
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Fig. 3. Closure of colostomy: a, Elliptical incisions encircle the stoma and extend 
down through the fascia and muscle; b, the index and middle fingers of the left hand 
inserted into the two loops of bowel act as tractors and facilitate dissection; c, im- 
mobilization complete, ‘the edges of the bowel ends are trimmed clean of the ' margin 
of skin; d, the opening in the colon is sutured with two rows of chromic catgut in 
the transverse diameter of the bow el; e, the sutured bowel is replaced in the abdom- 
inal cavity, and the peritoneum sutured with catgut; f, the fascia is closed with in- 
terrupted sutures of catgut and wicks of rubber tissue placed down to the fascia. 


flushed out with large quantities of warm normal 
saline solution, followed by ether. The fascia is 
closed with interrupted sutures, leaving sufficient 
space between to permit escape of gas and feces 
to prevent obstruction. Wicks of rubber tissue 
are placed down to the fascia, to be removed after 
48 hours (Fig. 3, f). The edges of the skin margins 
are approximated loosely. 

A decided improvement in the healing of these 
wounds has been noted during the past 2 years 
since we adopted exposure of the wound routinely 
to infra-red rays commencing 24 hours after 
operation and continuing its daily use for 7 to 10 
days. Enemas and laxatives are strictly avoided. 





We no longer withhold food from these patients 
over a long period of time, for peristalsis in the 
colon, while it may be inhibited by drugs, con- 
tinues to a certain extent whether food is ingested 
or not. Moreover, it is our impression that leak- 
age at the site of anastomosis is less likely to occur 
if the fecal content is solid. 

Mortality from closure of colostomy is ex- 
tremely low and usually is the result of some 
complication, such as embolism, pneumonia, etc. 
Peritonitis is a most unusual complication in our 
experience and rarely occurs. Moreover, the 
percentage of closure by primary union is re- 
markably high. 








ea OWL. 


wT 


OQ... & 


Lamted @ i= | 


—OfH © &® © Wn ec 








PARTIAL GASTRECTOMY IN ACUTE PERFORATED 


PEPTIC ULCER’ 


Observation on Diagnosis and Treatment of 426 New Cases 
PROFESSOR 5S. S. JUDIN, Moscow, U.S.S.R. 


MERGENCY surgery for the three and a 
half million inhabitants of Moscow is 
now concentrated at the Central Emer- 
gency Hospital, hence the number of 

dangerously ill patients brought to this service 
grows every year. This statement is confirmed by 
study of a curve showing patients registered with 
acute peritonitis resulting from perforation of 
duodenal and gastric ulcers (Fig. 1). With this 
wealth of material, consisting of patients who have 
been treated under absolutely identical condi- 
tions, it has been possible to make a number of 
observations which should be convincing. 

The great number of patients seeking treatment 
for perforated ulcers has permitted me to apply a 
method of surgical treatment which has been used 
but little hitherto, namely: primary partial gas- 
trectomy with removal of the upper part of the 
duodenum. I began using this method in 1928 
and since then have reported, both in domestic 
and foreign journals, large series of cases almost 
yearly. 

Twenty years of active interest and work in 
gastric surgery long ago convinced me that even 
in duodenal ulcer the ultimate results of conserva- 
tive treatment are bad. The disappearance of all 
symptoms of disease in 75 to 80 per cent of our 
cases which we observed during the first 2 years 
after gastrojejunostomy fell to 50 to 60 per cent 
cures when we examined them 5 or 6 years after 
operation; and when my assistant, Dr. S. J. Tera- 
kopof, examined the patients 10 to 12 years ago 
after operations in Serpukhof he found only half 
of the patients operated upon to have been com- 
pletely relieved. Many of them had to be oper- 
ated upon again; radical gastrectomy became 
necessary under conditions far worse than those 
that would have been met had gastrectomy been 
performed at the onset, when resection would not 
have been complicated by the existing gastro- 
jejunal stoma. 

The conditions are still worse when the gastro- 
enterostomy is complicated by a marginal ulcer. 
According to the records at my disposal marginal 
ulcer develops in approximately 5 per cent of cases 

1From the Central Emergency Hospital (Institute Sklifassofsky) 
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after gastro-enterostomy. In such cases operation 
is quite indispensable, and carries with it a con- 
siderable operative mortality as the procedure is 
technically difficult. It is a striking fact that such 
peptic ulcers develop much more often after gas- 
tro-enterostomy for duodenal ulcer than they do 
after gastro-enterostomy for gastric ulcer—a cir- 
cumstance which is explained by the fact that the 
aggressive acid-pepsin factor of ulcer disease is as 
a rule more pronounced when the ulcer lies to the 
right of the pylorus. Secondary peptic ulcer is 
especially imminent when gastro-enterostomy has 
been performed on patients with abnormally high 
acidity, particularly if the patient is young and 
has a relatively short history of ulcer. In such 
cases partial gastrectomy with restoration of con- 
tinuity after the Billroth I method has every 
advantage. 

Such patients may be recognized by careful 
study of stomach secretion before operation by 
means of fractional analyses with a Rehfus tube 
in various phases of digestion and by means of 
various food irritants. Examinations of a similar 
character can always be made in chronic cases, 
in which there is no danger of hemorrhage or of 
perforation. 

It is obvious that the necessary data cannot be 
obtained from patients who come with an ulcer 
already perforated into the abdominal cavity. 
The majority of such patients, as we shall show 
later, are precisely those suffering from duodenal 
ulcer and most of them are youthful. Mere suture 
of such an ulcer leaves unchanged all conditions 
under which it occurred. A supplementary gas- 
tro-enterostomy may be required immediately 
owing to contraction of the duodenum after su- 
ture. Gastro-enterostomy gives good results in 
elderly patients with enlarged stomachs resulting 
from old scar constriction at the seat of a duode- 
nal ulcer, but in young patients it displays all its 
defects. Therefore, there are always grounds for 
considering primary resection even in a stage of 
acute perforation and developing peritonitis, if 
the time which has elapsed after perforation and 
if the general condition of the patient warrant 
such intervention. 
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The following hitherto unpublished data prove 
that our tactics have been justified by the new 
series of cases covering the period for 1933 and 
1934. In these 2 years we had in our hospital 426 
patients with acute perforated ulcers; 273 in 1933 
and 153 in 1934. Of these only 9 were women. 
The rare incidence—i!4 to 2 per cent—of per- 
forated ulcers in women has been found the same 
in our whole series of cases now over 1000 in num- 
ber. It is interesting to note that of patients 
coming to our hospitals with chronic ulcer about 
10 per cent were women. Thus it is apparent that 
not only is ulcer much rarer in women, but that 
the incidence of perforation is even lower than 
in men. 

In Figure 2 is shown the age incidence of per- 
forated ulcer cases in 1933. There were few pa- 
tients under 20. After this age there was an 
immediate increase in the number of perforations 
and in the following decade the increase was still 
more marked. After the age of 40 the number of 
perforations noticeably diminished. 

This diagram also reveals two other interesting 
facts: (1) The number of perforated stomach ul- 
cers is only 10 per cent of the duodenal perfora- 
tions (on the chart, stomach ulcers are shown by 
black circles and duodenal ulcers by rings; the 3 
cancerous ulcers are shown by shaded rings). 
(2) In youth, stomach ulcers are rare; as age ad- 
vances the number of perforated stomach ulcers 
grows and in the age period of over 50 they even 
exceed duodenal ulcers. This fact is also corrob- 
orated by my statistics based upon a study of 
over 1000 Cases. j 

Seasonal incidence of perforation has only re- 
cently been studied. Because of our large series 
of cases in 1933 we decided to analyze our pre- 
vious material, and we found that there was a 
certain regularity with which perforations oc- 
curred—perhaps attributable to conditions pecul- 
iar to Moscow. It seems that the number of 
perforated ulcers maintains a rather steady aver- 
age during the autumn and winter months. In 
the second half of winter, however, the number 
begins to increase and reaches its maximum in the 
spring. During the summer months the number 
of perforated ulcers gradually decreases and the 
minimum is reached in August. It is true that 
under severe winter conditions with a shortage of 
vegetables and fruits there results an increase in 
avitaminosis, which is more marked in the late 
winter months. The appearance of vitamin con- 
taining foods in the spring quickly lessens the 
number of perforations. 

Of still greater interest are the data shown in 
Figure 4 concerning the relation of perforation to 


meal times. Perforations rarely happen at night; 
after breakfast the number rapidly increases. The 
second and bigger wave of perforations occurs in 
the hours after the main midday meal and de- 
creases toward evening, then to increase again 
after supper. 

Usually it is not difficult to diagnose perforated 
ulcer. There is sharp, acute pain which comes on 
quite suddenly and usually involves the whole 
abdomen. More rarely the perforation is pre- 
ceded by an increase of the familiar hunger pain, 
followed by a feeling of general discomfort, and 
in these cases a rise in a previously normal tem- 
perature. 

The sudden pain in the abdomen is often asso- 
ciated with pain radiating into the arm, shoulder, 
or shoulder-blade, the pain being caused by irri- 
tation of the ends of the branches of the phrenic 
nerve, which arises from the fourth and fifth cer- 
vicals. This symptom is characteristic of the 
condition and is essential in distinguishing be- 
tween the presence of perforated ulcer and of 
acute appendicitis. 

The chief symptom of perforation is the cramp- 
ing and straining of the abdominal wall, a 
symptom noted immediately following perfora- 
tion. Tension is maintained without diminishing 
during the development of intra-abdominal in- 
flammation; thus the increase or decrease of 
tension may indicate definitely whether the peri- 
tonitis is waxing or waning. Since infection 
spreads from a perforated duodenal ulcer down 
along the right large intestine and since the exu- 
date may be concentrated in the cecal region, 
this is often the place most sensitive to palpation 
and here also the most acute defense musculaire is 
found. To differentiate between perforated ulcer 
and acute appendicitis the pulse is especially 
useful; it remains full, slow, even abnormally 
slow, in perforated ulcer while it is accelerated in 
appendicitis. The tongue, dry in appendicitis, 
always remains moist with perforated ulcer. In 
the latter, vomiting is also extremely rare while 
it is seldom absent in peritonitis due to other 
causes. 

A sign conclusive of perforated ulcer is the 
presence of free gas in the abdominal cavity. The 
presence of gas can be determined by percussion 
over the right lower ribs, where it forms a high 
tympanitic tone on the surface of the liver, or it 
can be detected by x-ray examination. This last 
method gives indisputable data in 80 to 85 per 
cent of cases. If one cannot detect a translucent 
line of gas between the diaphragm and the liver 
in a dorsoventral roentgenogram in the erect 
position, favorable results may sometimes be ob- 
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Fig. 1. Chart showing number of cases of perforated 
ulcer from 1922 to 1934. 


tained by a similar roentgenogram with the pa- 
tient lying on his left side, or with a roentgeno- 
gram in the frontal position with the patient lying 
on his back. 

When diagnosis is difficult the greatest impor- 
tance must be attached to the history. Although 
some patients, seized by terrific pains, declare 
they never had symptoms of ulcer before, per- 
sistent questioning usually elicits some complaint 
of previous dyspepsia. Positive anamnestic data 
can be obtained from 95 per cent of patients suf- 
fering from perforated ulcer. 

Patients suffering from perforation cannot be 
prepared for operation because they are operated 
upon the moment they are brought to the hospi- 
tal. The great majority of patients are brought 
to our Institute within 6 to 8 hours of perfora- 
tion, more rarely after 12 to 18 hours, and 
only in exceptional circumstances on the second 
day. 

Among the methods of anesthesia for operations 
for perforated ulcer, we use mainly two: spinal 
anesthesia and local anesthesia combined with 
initial ether. In 20 consecutive unselected cases 
pure local anesthesia was quite successful; the in- 
tercostal nerves were blocked on both sides with 
novocain; the peritoneum was methodically in- 
jected after the abdominal cavity was opened, 
and the splanchnics were also blocked, thus per- 
mitting me by careful manipulation to wall off 
the abdomen with gauze with absolutely no pain 
to the patient. No one of these patients disturbed 
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me during the performance of the operation, and 
all of them recovered. 

It must be said, however, that the use of local 
anesthesia alone is troublesome and time-consum- 
ing, requiring much application and patience on 
the part of the surgeon. It is much simpler to 
combine general narcosis with regional anesthesia 
of the abdomen; to put in the necessary packs and 
after that to inject novocain into the small omen- 
tum, close to both gastric arteries. From that 
moment on the mask may be removed from the 
patient and resection may be undertaken without 
narcosis. This method has given beautiful results 
in many hundreds of operations for perforated 
ulcer in which it has been used; it requires merely 
a sufficiently experienced person to give the gen- 
eral anesthetic. 

At night when our best anesthetists may not be 
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Fig. 3. Seasonal distribution. 


at hand, it is better to use spinal anesthesia rather 
than leave anything to chance. This method 
gives more complete relaxation of the abdominal 
wall than does any other method of narcosis; it 
ensures perfectly painless walling off of the opera- 
tive field and is the best guarantee against sub- 
sequent peritonitis. 

The use of spinal anesthesia is rarely contra- 
indicated by low blood pressure, provided, of 
course, that operation is performed sufficiently 
early. This concerns chiefly young patients. Old 
persons generally stand spinal anesthesia well, 
thanks to their hypertension. We formerly used 
tropococaine, the only fault with which was that 
analgesia sometimes gave out before operation 
was finished. Of late we have used a 1 per cent 
solution of percaine which gives anesthesia for 
several hours. Preliminary injections of ephedrine 
are necessary to prevent collapse. Both for the 
operation itself and for the packing off of the ab- 
dominal cavity, spinal analgesia guarantees the 
best conditions; therefore we have come to pre- 
fer it to all other methods. 

The packs put in at the beginning of operations 
remain in place until the operation is over. And 
that is the whole toilet of the abdominal cavity. 
The abdominal cavity is invariably closed with- 
out drainage. 


With regard to the question of the method of 


operation, I shall refer to what I said above as to 
the desirability in principle of partial gastrectomy 
as against simple suture of the ulcer and gastro- 
enterostomy. The contra-indication against ra- 


SURGERY, GYNECOLOGY AND OBSTETRICS 





ss e+ -_ ee 
~e 


Vil} VUE} X Xt | Xl 


dial operation in special cases remains to be 
discussed. 

Duration of perforation is the chief, but not 
the only, factor determining the method of opera- 
tion. The quantity of fluid which has escaped 
and the degree of intoxication vary. Some pa- 
tients have a large perforation, in others it is 
small; some perforations are wide open, others 
are covered from time to time by pieces of food, 
by fibrinous layers of adjacent organs. The quan- 
tity of fluid expelled also depends upon the con- 
tent of the stomach before perforation. And 
finally virulence of infection and resistance of 
patients have all possible gradations. 

It follows, therefore, that in perforations of 
equal duration the gravity of the developing peri- 
tonitis and the general state of the patients may 
be quite different; in the majority of cases the 
severity of intoxication may bear a direct rela- 
tion to the time element but at times it will be 
found that this relationship may vary widely in 
both directions. Therefore, only a most careful 
clinical study of the case in question will deter- 
mine whether a radical operation or a minimal 
intervention should be done. I would emphasize 
that the age factor plays a very important réle; 
I would prefer to do a resection on a young pa- 
tient even in the tenth or eighteenth hour after 
perforation than to do the same operation on an 
old patient in the very first hours after perforation 
has occurred. 

As far as the resection itself is concerned in most 
instances it is not technically difficult. In most 
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erforation cases the duodenum is movable or 
.asy to mobilize. Ulcers of the posterior wall of 
‘he duodenum which are attached to the pan- 
reas are almost never perforated. The same is 
‘rue of stomach ulcers: if they lie posteriorly or 
|igh up on the small curvature they often pene- 
‘rate into the pancreas and liver and are not in- 
lined to perforate openly; an acute, perforated 
-tomach ulcer usually lies free in the pyloric 
jart of the stomach and presents no difficulty in 
resection. 

These peculiarities explain not only the fact 
that 80 per cent of our series of operations were 
resections, but also that when performing gas- 
trectomy we can ordinarily complete the pro- 
cedure by an easy anastomosis of the gastric 
stump directly with the duodenum. 

Of the 273 patients suffering from perforated 
ulcer during 1933, 266 were operated upon, while 
7 were not operated upon, either because they 
were moribund, or because their symptoms were 
clearlv diminishing; of these 7, 5 died. Of the 
266 operations, 210 were resections; of these 193 
were completed according to the method of Bill- 
roth I and the remaining 17 by the Pélya-Balfour 
method. 

In 1934 there were 152 operations, 1 other pa- 
tient was moribund. Of these 152 operations, 
121 were resections, 100 by the Billroth I method 
and 21 by the Pélya-Balfour method. 

In 1933 of 210 resection cases, 18 patients died, 
that is 8.5 per cent. In 1934 of 121 resection oper- 
ations, 8 were fatal,a death rate of 6.6 per cent. 

Our results for the last 2 years are thus: 331 
resections for perforated ulcers with 26 deaths, 
that is 7.8 per cent. 

For the same 2 years, of the remainder of the 
patients, 35 had a suture of the ulcer and gastro- 
enterostomy and 5 perished. Fifty-two (40 plus 
12) patients with perforated ulcers were submitted 
to suture only. Of these 23 died (18 plus 5). By 
adding together these groups of conservative op- 
erations, the following result is obtained: 35 plus 
52 equals 87 operations; 5 plus 23 equals 28 
deaths, that is 32.2 per cent. This considerable 
difference in the results obtained with the radical 
and the conservative operation can best be ex- 
plained by the different conditions of the patients 
in the two groups: gastrectomy was performed in 
the more recent cases and for the most part the 
patients were young, while conservative opera- 
tions were performed on the elderly patients or 
when advanced peritonitis was present. 

One might expect that such radical procedures 
~-primary resection performed on over 80 per 
cent of perforated ulcers—would be followed by 
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serious after-effects. Not only was this not true, 
but the mortality noted in earlier years, when 
only conservative operations were performed for 
perforated ulcer, has been considerably reduced. 
Thus, for instance in 1922-1924 our Institute had 
a mortality of 50 per cent in perforated ulcer.' 
This corresponds in general to the deaths reported 
in the symposium on perforated ulcer at the XXth 
Russian Congress at Moscow in 1928 (37, 40, 42, 
50 per cent). At the same Congress statistics of 
the late V. A. Krasinzeff showed only 24.4 per cent 
fatal results for 128 cases of perforated ulcer in 
our Institute. 

From 1928 on I have been systematically doing 
resections in all the earlier cases of perforation in 
young patients. The results of the first year (76 
cases) were reported in Paris.” A comparative 
analysis based on 207 cases in our Institute shows 
a death rate of 11.9 per cent for resection—and 
a reduction of total mortality to 22.3 per cent. 

A year later I published a study of 116 new 
cases. The death rate for 98 cases of resection 
was nearly the same, 11.2 per cent; the general 
death rate of patients operated upon in this series 
had declined to 16.6 per cent. 

I reported the next new series consisting of 212 
cases of perforated ulcer in Paris on November 16, 
1932, and in Barcelona, Spain, on December 5, 
1932, at the Congress of the Medical Academy 
and Surgical Society. The general death rate for 

1Tr. XVI Congr. Russian Surg., p. 445. 


*Arch. klin. chir., 1930, 161: 517-530. A . 
3J. de chir., 38: p. 159; Rev. de cirug., Buenos Aires, 1931, April, p. 285. 
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this series was 11.8 and the 168 resections gave 
only ro deaths, 5.9 per cent. 

Going back to the statistics for the years of 
1933-1934 we find a total of 426 cases of per- 
forated ulcer (273 plus 152); and that 60 died 
(46 plus 14). In 1934, of 152 patients operated 
upon for perforated ulcers there were 13 fatalities, 
making a death rate of 8.5 per cent. This is the 
lowest mortality we have ever been able to obtain. 

Summing up the general death rate for all oper- 
ations for perforated ulcer in these last 2 years, 
we find 418 operations (266 plus 152); 54 deaths 
(41 plus 13), that is 12.8 per cent. 

Thus it is clear that the radical operation in 
cases of perforated ulcer not only did not increase 
the general death rate, but that the death rate 
declined systematically every year, the data be- 
ing based on a greater number of cases. The death 
rate has been reduced by one-half since 1924-1928 
and by three-fourths since 1922-1924. 


on 
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FRACTURES OF THE JAWS AND TREATMENT'! 


JOHN L. DOHERTY, M.D., F.A.C.S., anpb JOSEPH A. DOHERTY, D.M.D., M.S.D., 


Boston, Massachusetts 


LTHOUGH fracture of the facial bones has 
occurred with increased frequency since 
the beginning of the twentieth century, 
this injury cannot be considered a 

product of our modern civilization. In the classi- 
cal works of Hippocrates are found very accurate 
descriptions of methods employed in the reduction 
of mandibular fractures. Fundamentally, treat- 
ment today varies little from that advocated by 
the renowned Greek physician. The increased 
number seen at the present time may be attributed 
to the use of the automobile and aeroplane, the 
greater employment of machinery in industry, and 
participation in sports on a broader scale than 
ever before. 


MAXILLARY FRACTURES 


The upper jaw is much less frequently sub- 
jected to fracture than the mandible. This is in 
part due to the strong support of the sphenoid, 
frontal, and temporal bones. Maxillary fractures 
may vary from a simple involvement of the alveo- 
lar process to a transverse fracture in which the 
bones are separated from their attachment to the 
skull. Fractures of the maxilla are classified as 
partial, complete, and comminuted. Due to the 
absence of muscular attachments, displacement 
is not as common a symptom as in the case of the 
mandible, but when present is due to gravity and 
the direction of the force. Traumatization of the 
infra-orbital nerve may result in lack of sensation 
in the region in which it is distributed. Infection 
of the antrum, laceration of the tissues of the 
face, and loss of vitality of several teeth are some 
of the associated symptoms. Hemorrhage is usu- 
ally easily controlled, but rupture of the internal 
maxillary artery has been known to result fa- 
tally (2). Treatment, except in complete frac- 
tures, where it becomes necessary to go outside 
the oral cavity in order to effect immobilization, 
may be instituted by using intra-oral methods 
which will be discussed in detail later in this 
paper. 

MANDIBULAR FRACTURES 


The mandible, the largest and strongest bone 
of the face, because of its exposed position, is 
more frequently fractured than any of the other 
facial bones. It may be fractured at any point 


1 From the Department of Oral Surgery, the Carney Hospital. 
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from the symphysis to, and including, the con- 
dyle. In the majority of bilateral injuries the 
fracture on one side is in the canine region and at 
or near the angle of the other. The reason for this 
would appear to be the presence of the long cuspid 
tooth and submaxillary gland, which tend to 
weaken these particular portions of the jaw. A 
high percentage of fractures of the body of the 
mandible is usually compound, communicating 
with the mouth through the mucosa or alveolar 
sockets of the teeth. Most of the edentulous cases 
are of the simple or closed type. The etiological 
factor may be traumatic in nature as a blow 
or fall, improper technique in removal of im- 
pacted teeth, or pathological, due to neoplasms, 
cysts, or osteomyelitis. Certain bone diseases, 
such as rickets and osteomalacia, may be predis- 
posing factors. The symptoms of fracture of the 
mandible are: pain at the site of injury, tender- 
ness on palpation, swelling, crepitus, impairment 
of function, numbness of the lip, and submucous 
or subcutaneous ecchymosis due to the effusion of 
blood to the surface. Probably the most common 
clinical observation is abnormal alinement of the 
teeth. The diagnosis should always be confirmed 
by a roentgenogram. 

The complications of mandibular fractures are: 
hemorrhage, cellulitis resulting many times in 
suppuration necessitating incision and drainage, 
osteomyelitis, and non-union. Teeth in or near 
the line of fracture often are a source of infection. 
If removal would cause excessive displacement, 
it is better for a time at least to let them remain. 
Frequent roentgenograms should be taken to note 
the alinement of the fragments, the formation of 
osseous tissue about the fracture line, and, when 
complicated by necrosis and infection, the pres- 
ence and location of sequestra. In the diagnosis 
of fractures of the lower jaw, the x-ray is of ines- 
timable value. The common practice of making 
two lateral jaw exposures does not in itself con- 
stitute a complete roentgenographic survey. Asa 
result, fracture occurring in the region of the 
symphysis or at the neck of the condyle may be 
easily overlooked. Good x-ray plates of the 
temperomandibular joint may be obtained by 
using the regular mastoid technique or focusing 
the rays through the sigmoid notch of the oppo- 
site ramus. 


a 

Fig. 1. Methods of immobilization. a, Ivy method. 
Eyelet wires around upper and lower premolar teeth. 
Separate intermaxillary wire connects upper and lower 
loops. b, The Gilmer method No. I. Single wires attached 


TREATMENT OF MANDIBULAR FRACTURES 

The method of treatment has for its object the 
overcoming of muscular pull with restoration of 
parts to normal or at least functional position. 
If teeth are present, this can best be attained by 
establishing the occlusion that was present before 
the fracture occurred and is most easily accom- 
plished by wiring the upper to the lower jaw. In 
the care of fractures of the jaws, because of the 
presence of teeth, one is faced with conditions 
quite different from those encountered in frac- 
ture of other bones. Since immobilization is 
entirely a problem in the mechanics of dentistry, 
it is but natural that, from the hands of the dental 
profession with its great mechanical ingenuity, the 
various devices for fixation of fractured jaws 
should originate. Most means of intermaxillary 
wiring used today are but modifications of the 
first and second methods employed by the late 





Fig. 2. Unilateral fracture of maxilla. Reduced and 
stabilized by arch attached to teeth. 
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c 
to upper first and second molars, crisscrossed and twisted 
to similar wires below. c, Circumferential wiring. Vul- 
canite splint fitted to fractured mandible and held in 
place by wires inserted from below inferior border of jaw. 


Dr. Thomas L. Gilmer (5) of Chicago, who was 
the first to advocate fixation of the upper to the 
lower jaw in the treatment of fracture of the 
mandible, utilizing the teeth as anchorage. The 
first method (Fig. 1, b) used by him consisted 
in placing a wire about the neck of a tooth 
and twisting the ends together. This was done on 
two upper adjoining teeth, as for example the two 
molars and likewise on the occluding lowers. The 
wires attached to the upper teeth were criss- 
crossed and twisted to those of the lower while 
normal occlusion was being established. This 
method had the disadvantage that it was not 
possible to separate the jaws should it be neces- 
sary, without the possibility of destroying the 
whole wiring arrangement. The first method has 
various modifications today. Probably the most 
commonly used is the twisting of single upper and 
lower wires together. The eyelet method used by 
Ivy has the advantage that the jaws can be 
opened without interference with the main wires. 
Kazanjian (7) recommends the use of single wires 
the ends of which are twisted into knob-like pro- 
jections which serve as anchorage for elastics. 
The other method used by Gilmer consisted in 
the adapting of metal bars which acted as splints 
to the labial and buccal surfaces of both upper and 
lower teeth and holding them in place by small 
wires passed around the necks of the teeth. The 
upper arch was connected to the lower by means 
of fine intermaxillary tie wires. This manner of 
fixation was particularly applicable to those cases 
in which only a few teeth were present in each 
jaw. The Gilmer splint which had a wide range 
of usefulness has been further modified by 
Winter. Metal projections or lugs are distributed 
along the arch in such a manner as to afford con- 
venient attachment for intermaxillary wires and 

















DOHERTY, DOHERTY: 
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Fig. 3. a, Fracture of mandible at angle with ramus in 
elevated position. Gradual reduction brought about by 
exposing the angle and drilling a hole through which brass 


are especially suitable where elastic traction is 
used, as in gradual reduction of badly displaced 
or late treated cases. 

In the treatment of fracture of an edentulous 
mandible an entirely different problem is pre- 
sented. Though accurate replacement of the 
fractured parts is not as essential as when teeth 
are present, since occlusion can be established 
later by artificial means, nevertheless union can 
result only if immobility of the bones is obtained. 
This may be brought about in various ways. 
Special splints which are joined together may be 
constructed to fit the upper and lower jaws. 
These are placed in position in the mouth and, 
by means of an external bandage supplemented 





a 


_Fig. 4. a, Roentgenogram of fractured edentulous man- 
dible with extensive displacement. b, Reduction and 
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Wire from 


wire is passed. 
angle is connected by elastics to a heavy metal bar attached 
to plaster of Paris head cap. 


b, Immobilization completed. 


by elastics, reduction can be readily obtained. 
If the patient wears dentures they may be used 
instead and will accomplish the same purpose. A 
very efficient and practical manner of reduction is 
the circumferential wiring method (Fig. 1, c) 
which was first employed by G. V. Black. An 
impression of the jaw is taken and from this a 
cast is made; a splint of either vulcanite or metal 
is then constructed. The splint fits the fractured 
mandible closely and is retained in place by wires 
inserted through skin incisions at the inferior 
border of the jaw. The wires are well tolerated 
by the tissues and are removed in about 5 weeks. 

Bandages. Any bandage including the Barton 
and four-tail is contra-indicated in the treatment 





b 


immobilization by means of the circumferential method 
of wiring. 
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Fig. 5. Fig. 6a. Fig. 6b. 


Fig. 5. Fracture of vertical ramus and malar bone. 
Reduction and immobilization accomplished by means of 
intermaxillary wiring. 

Fig. 6. a, Fracture of neck of condyle with rotation of 


of jaw fractures, except when combined with 
elastics as a supplementary measure to some 
other form of fixation. As a rule, a bandage not 
only fails to hold the fractured parts in place 
because of its tendency to loosen, but actually in- 
creases displacement. This is particularly true 
when backward pressure is exerted on the chin, 
causing overriding of the fragments and thus pro- 
ducing deformity. As a temporary aid, a modified 
form of the Barton can be employed in which 
pressure is exerted upward in order to hold the 
mandible against the upper jaw. 


CONDYLOID FRACTURES 


Fracture of the neck of the condyle is due to 
indirect force, usually from a blow in the region 
of the symphysis of the mandible. It is frequently 
seen as a result of automobile accidents, being 
caused by the striking of the chin on the steering 
wheel. The fracture may vary from a sub- 
periosteal type with no change in the normal re- 
lation of the fragments to a complete fracture of 
the neck of the process with displacement of the 
head inward and forward, due to the pull of the 
external pterygoid muscle (Fig. 6, a). The most 
characteristic symptom of fracture with displace- 
ment of the condyle is deviation of the chin 
toward the affected side with shortening of the 
ramus on the same side. The subjective symptom 
rather constantly present is pain when movement 
of the mandible is attempted or pressure applied 
anterior to the external auditory meatus. 

Treatment consists of immobilization of the 
upper and lower jaws in normal occlusion. If 
deviation of the chin to one side is marked or the 
case a late treated one, then gradual reduction 
can be brought about by elastic traction (Fig. 6, 
b). In the light of the consistently good results 


the head in forward position. b, Deviation of chin toward 
affected side corrected by elastic traction thus restoring 
both the former occlusion of teeth and the normal contour 
of face. 


obtained by this method, one is surprised to find 
in the literature of the past few years, articles 
dealing with treatment by means of open reduc- 
tion and mobility of the joint. These newer 
methods as to treatment not only seem unneces- 
sary, but are fraught with danger. Moreover, 
surgical manipulation of the head of the condyle 
into its proper anatomical position in the glenoid 
cavity is most difficult, producing rather disap- 
pointing results (8). In years past before the 
x-ray became the important adjunct to clinical 
diagnosis that it is today, doubtless many suc- 
cessfully treated mandibular fractures were ac- 
companied by involvement of the condyle which 
escaped notice. These fractures are usually of the 
closed type and open reduction, either intra-orally 
or extra-orally with the attendant complications 
which accompany compound fractures, plus the 
possibility of injuring the seventh nerve and thus 
risking a facial paralysis, seems unwarranted. To 
quote Ivy: ‘We have successfully treated all cases, 
with or without displacement of the head of the 
condyle, where it was possible to restore immedi- 
ately the normal occlusion of the teeth, by fasten- 
ing the upper and lower teeth together in occlu- 
sion from 3 to 5 weeks, and have never seen a case 
result in ankylosis.” What position the condyle 
occupies after union has occurred is of interest 
only from an academic standpoint. Cryer, many 
years ago in his studies of the jaw bones, found 
mandibles in which good osseous union had 
occurred, though the fractured condyle was in an 
abnormal position. The authors have observed a 
number of cases several months after the immo- 
bilization devices have been discarded and have 
noticed that the head of the condyle did not return 
to its former position; good functional and cos- 
metic results had always been obtained, however. 
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MALAR AND NASAL FRACTURES 


Though not in a true sense belonging to the 
-ubject of this paper but due to the anatomical 
elation of the malar and nasal bones to the jaws, 
.onsideration is given to fracture involving them. 
(Juite frequently maxillary and mandibular frac- 
‘ures are accompanied by injury to the bones of 
‘he zygomatic arch and nose. Undoubtedly be- 
cause of lack of proper diagnosis many of these 
cases go untreated. Good roentgenograms are 
necessary as it is not always possible clinically to 
determine the extent of injury. Malar fractures 
as a rule are due to direct violence and unless 
edema is present, are characterized by flatness of 
the affected side. Simple fractures of the nasal 
ones or zygomatic arch are treated by placing 
the parts in as near normal position as possible. 
In most cases no special means of retention is 


necessary. 


POSTOPERATIVE CARE 


If the best results are to be obtained, proper 
attention to the diet and hygiene of the mouth is 
necessary. The oral cavity should be frequently 
subjected to thorough prophylaxis and antiseptic 
mouth washes used daily. The diet should be 
carefully supervised in order to provide sufficient 
nourishment, which, of course, due to the absence 
of the function of mastication, must of necessity 
be of a liquid and semi-solid nature. Soups, finely 
chopped meat, and milk are foods which possess 
high nutrient value and are easily assimilated. 
As a rule patients at first lose weight, but when 
the diet is well chosen they soon regain it. 


NON-UNION 


Non-union of fractures of the lower jaw is 
rare (1). Failure of the parts to unite can usually 
be attributed to delayed or improper immobiliza- 
tion, especially if extensive displacement exists; 
suppuration due to retention of roots or infected 
teeth in the line of fracture; and loss of bone 
because of necrosis or as a direct result of the 
injury, as is commonly seen in gunshot wounds. 
Of the systemic diseases which are the com- 
mon factors in delaying osteogenesis, syphilis is 
the most important. Because most fractures of 
the body of the mandible are compound, infec- 
tion resulting in osteomyelitis is not infrequent. 
The establishment of adequate drainage and re- 
moval of sequestra when indicated is followed by 
union, though usually delayed (4). Suppuration 
irequently continues long after the parts have 
united. 


TREATMENT OF NON-UNION 


Those cases of non-union due to the inter- 
position of soft tissue between the ends of the 
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bone and infection with sequestration, can best 
be treated by directing attention to the causative 
agent. However, permanent non-union with loss 
of bone can be successfully handled only by means 
of bone grafting. Depending on the extent of the 
gap to be filled, an osteoperiosteal graft from the 
anterior internal aspect of the tibia or a section 
of bone taken from the crest of the ilium is used. 
Success in bone graftirg to the mandible is at- 
tained only when proper attention is given tocertain 
fundamentals. It is necessary that all suppuration 
should have ceased, that fixation of the mandibu- 
lar fragments in proper position should previously 
have been accomplished, and that entrance to the 
oral cavity be avoided at the time of operation. 
The graft is inserted through an incision made 
below the inferior border of the jaw, the site pre- 
viously having been prepared by the removal of 
all cicatricial tissue and freshening the ends of the 
bone. Immobilization should be continued for at 
least 10 weeks. 
SUMMARY 

1. Fracture of the bones of the face is of quite 
frequent occurrence. Maxillary and mandibular 
fractures are often accompanied by injury to the 
malar and nasal bones. 

2. Reduction and fixation of fractures of the 
jaws should be accomplished always with a view 
to restoration of the normal occlusion of the teeth. 

3. Good functional and cosmetic results can be 
obtained in the treatment of fractures of the 
condyle without resorting to surgical intervention. 

4. The x-ray as an adjunct to clinical diagnosis 
is of inestimable value. A complete roentgeno- 
graphic survey should be made in all mandibular 
fractures. 

5. The hygiene of the mouth should be properly 
attended to. Any suppurative areas should be 
incised and drainage established. 

6. Non-union of fracture of the mandible with 
loss of bone is best treated by employing grafts 
from the tibia or crest of the ilium. 
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WALTMAN WALTERS, 


HE comparative ease of performance 
and the successful result which followed 
transperitoneal repair of a recurring 
vesicovaginal fistula, making use of an 
omental flap, has led to its use in a recent, more 
difficult case in which two vesicovaginal fistulas 
were present. In both cases the patients had been 
operated on several times previously elsewhere. 
Only a brief abstract will be given of the first case, 
as it was reported in the Proceedings of the Staff 
Meetings of The Mayo Clinic of June 12, 1935. 


AN OMENTAL FLAP IN TRANSPERITONEAL REPAIR 
RECURRING VESICOVAGIN 


M.D., 


YAL FISTULAS 
F.A.C.S., Rochester, Minnesota 


The presence of a linen thread, inserted through thi 
urethra and through the fistula during cystoscopic exam 
ination, assisted in locating the fistulous opening. Th« 
openings in the vagina and bladder were closed separately 
In order to prevent these two suture lines from being in 
apposition, a portion of gastrocolic omentum was brought 
down and sutured between the bladder and vagina. Thi 
postoperative ventral hernia was also repaired by the over 
lapping closure method of Mayo. A de Pezzer catheter was 
inserted temporarily through the urethra into the bladder; 
it was removed on the twentieth postoperative day. Pri- 
mary healing of the fistula occurred. 

The second case was that of a woman aged 50 years. In 
March, 1934, she had undergone hysterectomy, elsewhere, 





Fig. 1. 
vagina from bladder; b, closure of fistulous openings; c and d, omental flap brought 
down and sutured between bladder and vagina. 


The patient in the first case was a woman aged 44 years. 
Her cervix had been amputated, elsewhere, in 1927 for 
chronic cervicitis. Abdominal hysterectomy had been 
carried out later, also elsewhere. Four days subsequent to 
hysterectomy urine made its appearance in the vagina. 
Cystoscopic examination at the clinic in 1928 revealed that 
neither ureter was involved. There was a large postopera- 
tive ventral hernia; the fistulous opening was approximately 
0.5 centimeter in diameter. After dissecting the vaginal 
wall from the bladder, the fistulous openings were closed. 
The operation was difficult because of the inaccessibility of 
the tract. Following operation the fistula appeared to have 


healed, but after the patient had returned home it recurred. 

The patient then returned to the clinic in April, 1935, re- 

questing that, if possible, the postoperative ventral hernia 

be repaired at ‘the same time the fistula was closed. Because 

of this the abdominal transperitoneal approach was used. 

The bladder was dissected from the vagina quite readily. 
Division of Surgery, The Mayo Clinic. 
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Transperitoneal repair of recurring vesicovaginal fistulas: a, separation of 


which had been followed by leakage of urine into the 
vagina; several unsuccessful attempts had been made to 
repair this vesicovaginal fistula. On cystoscopic examina 
tion at the clinic, two fistulous openings, each 1 centimeter 
in diameter, were found between the bladder and vagina. 
Because of the absence of the uterus, the inaccessibility of 
the fistulas to a vaginal approach, and the fact that they 
were multiple, transperitoneal approach was decided on. 
Here again separation of the vagina from the bladder was 
accomplished easily (Fig. 1a), the location of the fistulous 
openings being marked by two linen threads extending from 
the urethra through the fistulas. After closure of th« 
fistulous openings in the bladder and in the vagina (Fig 
tb), an omental flap was brought down and sutured so that 
it lay between these structures (Fig. rcandd). The bladder 
was opened and a ureteral catheter was passed up each 
ureter to be certain that neither ureter had been encroached 
on in the closure of the vesical fistulous openings. Primary 
healing occurred with no urinary leakage at any time. 

















Recent reports received from each of these patients indi- 
cate that they have obtained a satisfactory result. 


The transperitoneal repair of vesicovaginal 
fistula has rarely been employed. The ease with 
which this procedure was carried out in 2 cases, 
and the successful outcome from use of an inter- 
posing omental flap, is worthy of emphasis. It 
would appear that such a method might be ap- 
plied successfully in the treatment of a large 
number of vesicovaginal fistulas which have 
heretofore been thought to be inoperable and for 
which urethral transplantation to the sigmoid was 
carried out. 

It was surprising how easily the vagina and 
bladder could be separated and their walls mobil- 
ized for a sufficient distance from the fistula to 
close accurately and without tension the opening 
in each. The mobilization of these two structures 
was far better than I have usually been able to 
secure through the vaginal approach to a vesico- 
vaginal fistula. In addition, the method gives one 
an opportunity to open the bladder if one wishes 
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to insert urethral catheters, so that in closing the 
opening, encroachment of one or the other or both 
of them will not occur. Of great importance, | 
believe, is the omental flap which is sutured be- 
tween the vagina and bladder; this prevents the 
sutured openings from coming in contact and at 
the same time acts as a patch over each. 

In a previous case, suture of omentum into a 
large chronic duodenal fistulous opening, which 
was followed by primary healing, suggested the 
use of this method for the transperitoneal repair 
of vesicovaginal fistulas. The brawny induration 
of the edges of the duodenum about the fistulous 
opening in this case made good approximation 
impossible, so omentum was used to suture ev 
masse into the opening and primary healing 
occurred. 
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A SIMPLIFIED APPROACH FOR THE SUTURE OF ACUTE 


PERFORATION OF PEPTIC ULCER! 


FREDERICK H. AMENDOLA, M.D., F.A.C.S., New York, New York 


OR «he past 3 years, I have employed the 
incision herein described for the suture of 
acute perforations of peptic ulcer. I have 
found that it simplifies and shortens the 

operation considerably. It gives as much exposure 
as one needs for simple suture of the perforation. 
It is so placed that, in the event of infection of 
the wound, danger of subsequent herniation is 
negligible. 

The technique is described in detail in the 
accompanying sketches. It will be noted that, 
after the posterior sheath and peritoneum have 
been incised, the anterior surface of the liver is 
the only viscus exposed. The pylorus and duode- 
num come into view only after the liver has been 
retracted upward and to the right. No gauze pads 
are used. An Allis or Babcock intestinal clamp 
should be applied lightly to the /irst portion of gut 
which comes into the wound. With light traction 
on the intestinal clamp, the site of perforation is 
usually visualized without difficulty. The perfor- 
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Fig. 1. The incision begins at a point 1 inch below and 
to the right of the tip of the ensiform cartilage. It extends 
downward and to the right, 1 inch below and parallel to 
the costal margin. Its relation to the liver edge and the 
A length of 3% 


pylorus is shown diagrammatically. 
inches is usually sufficient. 


ation is closed over with four or five interrupted 
mattress sutures of linen applied in the direc- 
tion of the long axis of the intestine. The closure 
of the perforation may be re-inforced with a 
small tab of omentum, if any be available. The 
wound is closed in layers with interrupted or con- 
tinuous sutures of chromic catgut, interrupted 
sutures of silk being used in the skin. A small 
rubber tissue drain, extending down to the 
anterior sheath, is inserted so that it emerges at 
the lower angle of the wound. 

I should like to emphasize that I believe firmly 
that adequate exposure through an adequate 
incision is one of the primary requisites of good 
surgery, particularly of the abdomen. I use this 
incision because I find it adequate for its purpose 
and because I feel that its location and its design 
provide many advantages over the usual right 
rectus approach. Among its advantages are the 
following: 

1. Straining under anesthesia will not inter- 
fere with exposure of the operative field nor will 
it interfere with subsequent closure of the wound. 

2. The incision is easier to make, minimizes 
bleeding, and shortens the operating time con- 
siderably. 

3. Trauma to the viscera is reduced to a mini- 
mum. This feature is decidedly important in 
the prevention of postoperative adhesions, par- 
ticularly in the presence of a potentially infected 
peritoneum. The advantage of dispensing with 
the use of gauze pads is obvious. The possibility 
of later surgery in some of these cases makes it 
imperative that we avoid any form of trauma 
which might promote the formation of adhesions 
in the upper abdomen. 

4. The incision is made over the portion of the 
postpyloric area in which over g5 per cent of per- 
forations are found. In many cases, upon retract- 
ing the edge of the liver, the perforation comes 
into view without further search. 

5. The entire deep surface of the wound is 
shielded against rupture by the presence of the liver. 
One of these wounds which broke down com- 
pletely as a result of infection healed solidly with- 
out any evidence of herniation. 

6. The incision may be extended downward 
with very little difficulty if a gall bladder or 
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Fig. 2. Fig. 3. 


Fig. 2. 


derlying rectus muscle. 


Fig. 3. The rectus muscle is split in the direction of its fibers, and retracted. 
The posterior rectus sheath and the peritoneum are incised diagenally in the 


line of the skin incision. 


Fig. 4. Retraction of the posterior sheath and peritoneum brings the free 


edge of the liver into view. 

Fig. 5. 
of the duodenum. 
the perforation into view. 
formed. 


pancreatic lesion is found unexpectedly, or if the 
surgeon elects to do more than a simple closure 
of the perforation. 

7. If an error in diagnosis has been made and 
the existing pathology is in the lower abdomen, 
the wound may be closed without any appreciable 
loss of time and a more suitable lower abdominal 
incision may be made. In the past, I have found 
that attempts to deal with a lower abdominal 
inflammatory lesion through the usual extended 
right rectus incision have been very unsatisfac- 
tory and, in some infected cases, have resulted 
in severe crippling of the right rectus muscle. It 
is quite true that ordinarily a very long incision, 
properly sutured, is not much more disabling 
than a shorter one. However, in the presence of 
a potentially infected wound, the risk of subse- 
quent incisional hernia is too great to be ignored. 

8. Our patients have complained of surprisingly 
little wound pain after this procedure. Some have 
shown no voluntary inhibition whatsoever of the 
cough reflex. This is in decided contrast to the 


ACUTE PERFORATION OF ,PEPTIC ULCER 


The anterior rectus sheath is divided in the line of the skin incision. 
The cut edges of the anterior rectus sheath are stripped back from the un- 


A tongue-blade retractor is hooked around the free edge of the liver 
and pulled upward and to the right, thus exposing the pylorus and first portion 
Light traction on this segment with an Allis clamp brings 
A simple closure of the perforation is then per- 
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Fig. 5. 


agonizing pains suffered in coughing by the 
patient with a long fresh right rectus wound. The 
relationship between wound pain, the cough re- 
flex, and postoperative pulmonary complications 
is, in my opinion, a very definite one. 

g. The patient may be allowed out of bed 
much sooner than is permissible with the usual 
right rectus wound. However, in the presence of 
a freshly sutured active ulcer, bed rest for a full 
2 weeks may be desirable. 

This incision has now been used in 21 cases on 
our service. In 2 instances, an extension down- 
ward for a distance of several inches had to be 
made. In one case, there were a great many 
dense adhesions obscuring the site of perforation. 
In the other case, the perforation was found at 
the center of a large indurated ulcer, high up on 
the lesser curvature of the stomach. Enlargement 
of the incision was necessary to permit explora- 
tion for diagnosis, carcinoma at first being sus- 
pected. In the remaining cases the exposure was 
quite gratifying. 
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Fig. 1. Steps used in pancreatojejunostomy. 7, Fistulous tract to the pancreas cored FH 
out from the abdominal wall. Note the defect remaining on the right side of the in- rig 
cision where the fistulous tract was cored out. The jejunum has been brought up over the 
the transverse colon preparatory to implanting the fistulous tract in it. 2, Paring the ee 
thick wall of the fistulous tract down to its base. In doing this special care must be pes 
exercised lest the walls of the tract be pared too thin, perforated, and the tract spoiled. Re 
3, The prepared fistulous tract with a short section of catheter tied into it so that ac 
the pursestring suture by which it is to be buried into the jejunum will not occlude fo 
it. Note the cuff of scar tissue left at the base of the tract to be attached to the the 
jejunum to prevent the bowel pulling away while the fistula is healing into the jejunum. bu 
4, The method of preparing the opening into the jejunum for the implantation. The ee 
best opening with the least bleeding is made by forcing a closed sharp pointed goiter fol 
hemostat through the jejunum after the pursestring suture has been inserted and gai 
with the jejunum held in intestinal forceps. As shown in the illustration, this opening, cal 
with little or no bleeding, can be dilated by the forceps to any size desired. 5, Two ne 
silk sutures which catch the end of the fistulous tract, are passed into the opening in ( 
the jejunum and out close to the mesentery. These traction sutures make it possible — 
to guide the tract into the jejunum, even then not an easy procedure. With the tract he 
well inserted into the jejunum, the pursestring suture is tied snugly about the neck of he 
the fistula since with the tube in it, obstruction will not result. The fine silk guide diz 
sutures emerging through the wall of the jejunum are now cut and withdrawn. 6, ; 
The cuff of scar tissue left at the base of the fistulous tract and shown in 3 is now - 
fixed to the wall of the jejunum by interrupted silk sutures front and back to prevent a 
escape of the fistulous tract from the bowel and the operation is completed. a 
we 
Cure of Pancreatic Fistula by Pancreatojejunostomy.—Frank H, Lahey and Rolf Lium aa 
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CURE OF PANCREATIC FISTULA BY PANCREATO- 
JEJUNOSTOMY 


Report of a Case with Review of the Literature 


FRANK. H. LAHEY, M.D., F.A.C.S., and ROLF LIUM, M.D., Boston, Massachvsetts 


HE treatment of pancreatic fistula has 
received considerable attention in the 
European literature in the past and 
several excellent reviews have been writ- 
ten (7, 11, 42, 58). However, we have been unable 
to find a discussion of this subject in the American 
literature and therefore believe it worth while to 
report the following case and summarize the 
various methods of treating the condition. 


The patient was an 18 year old white, single, native, 
unemployed male who was kicked in the abdomen while 
playing football on October 16, 1935. Three hours later 
he began to complain of severe pain across the upper ab- 
domen, became nauseated and vomited. He was given 
two hypodermic injections of morphine which enabled him 
to pass a comfortable night. On the following day he felt 
well until afternoon when he again vomited. On the 
second morning after the accident he again suffered with 
severe epigastric pain, and was taken to the Eastern Maine 
General Hospital where an abdominal exploration was 
done. The report from this hospital states that a small 
right upper quadrant incision revealed a hemorrhage into 
the gastrocolic omentum probably originating from a 
traumatic rupture of the pancreas, although the pancreas 
was not visualized. A drain was inserted and the abdomen 
was closed. Immediately after operation a copious drain- 
age of pancreatic juice began and continued until the pa- 
tient left the hospital on December 5, 1935, 7 weeks after 
the accident. At this time there was no external secretion, 
but on the following day the fistula reopened. There were 
several episodes when the sinus closed only to be promptly 
followed by epigastric pain, nausea and vomiting, and epi- 

gastric swelling. These symptoms were immediately 
relieved when the fistula was reopened and after each 
reopening a copious discharge of fluid followed. 

On December 30, 1935, an x-ray study of the sinus re- 
vealed a cavity to the right of the midline and about half 
way between the anterior abdominal wall and spine which 
was about 4% inches in oblique and 2 inches in vertical 
diameter. 

The patient was admitted to the Clinic on January 22, 
1936, 3 months after the original accident. Physical exam- 
ination disclosed a well developed and nourished young 
man with moderate pallor. The abdominal incision was 
well healed and in the upper third showed a fistulous open- 
ing which was discharging clear, opalescent fluid. The 
surrounding skin was not macerated but had been protected 
by applications of tannic acid powder. A catheter was 
inserted into the sinus tract, held firm by adhesive tape, 
ind was then led into a bottle suspended from the patient’s 
elt so that all of the fluid could be saved and measured. 
his proved a quite adequate method for avoiding leakage 
ind protecting the surrounding skin (Fig. 8). 
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X-ray studies with injected lipiodol and sodium iodide 
demonstrated the cystic cavity to be about one-fifth the 
size originally determined, and in view of such a reduction 
in size within a 3 week period of time we decided to pursue 
a conservative course of treatment. The young man was 
admitted to the New England Deaconess Hospital where 
various studies were done, the results of which are here 
recorded: 

1. The stools showed apparently normal fat and protein 
digestion. 

2. The secretion of pancreatic juice was constant. It 
was the least in amount at night and rose to higher levels 
after food was taken (see chart, Fig. 5). It was frequently 
increased temporarily after water was drunk. Acid adminis- 
tered by nasal tube stimulated the pancreas markedly. 

3. Amount of pancreatic juice, 332 to 663 cubic centi- 
meters a day; specific gravity, 1.011 to 1.0135; total solids, 
0.0113 to 0.0124 grams in 1 cubic centimeter; alkalinity, 
3.5 to 5 cubic centimeters; 1/10 normal hydrochloric acid 
necessary to neutralize 10 cubic centimeters pancreatic 
juice; non-protein nitrogen, 7.14 to 11.76 milligrams per 
cent; total nitrogen, 60.co to 71.9 milligrams per cent; 
total protein, 324 to 376 milligrams per cent; glucose 
tolerance test showed a normal reaction. 

4. Lipase and amylase were present in active form in 
fresh specimens, but trypsin was not although it was 
demonstrated by the addition of enterokinase from freshly 
killed hog’s duodenum. Quantitative determinations of 
the enzymes were not done. 

5. Dietary measures: When the patient was first admit- 
ted he was placed on a low carbohydrate (126 grams) diet 
which he disliked because it was unpalatable and left him 
feeling hungry. However, we did have an opportunity 
to determine the eflicacy of soda before changing his diet. 
On a low carbohydrate diet without soda the secretion was 
663 cubic centimeters and with alkali powders (Na H 
CO;, 30 grains; Ca CO;, 30 grains, every hour) 353 cubic 
centimeters in 24 hours. 

In order to satisfy the demands of the patient the diet 
was increased to carbohydrates 328, proteins 102, fats 134, 
and this on 4 successive days elicited an average secretion 
of 552 cubic centimeters a day. The extremes were 468 
cubic centimeters and 604 cubic centimeters. This same 
diet was then supplemented with 30 grains sodium bicar- 
bonate and 30 grains calcium carbonate, every hour and 
atropine 1/150 grains by mouth three times a day and 
1/100 grains by mouth at bedtime. The average secretion 
for 3 days was 387 cubic centimeters or a diminution of 
165 cubic centimeters a day. The extremes were 359 cubic 
centimeters and 411 cubic centimeters. The atropine was 
then increased to 1/150 grains every 234 hours and the 
pancreatic juice also refed to the patient. These additional 
measures did not prove helpful, for the average secretion, 
during the 2 days this was done, remained 393 cubic centi- 
meters, the extremes being 332 ‘and 455 cubic centimeters 
on the same diet. Atropine in large doses sufficient to cause 
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Fig. 2, left. 
scar of the previous operation. 


A photograph of the fistulous opening in the 


Fig. 3. The method of inserting and retaining a catheter 
in the fistulous tract, thus protecting the wound and 


preserving the pancreatic secretion for measurement or 
ingestion, 


symptoms of tachycardia, dryness, and visual disturbances 
had no demonstrable effect of importance so far as could be 
determined, and refeeding the pancreatic juice was of little 
benefit. The administration of soda did prove to be of 
definite value. Our studies were not conclusive in regard 
to dietary measures, but suggested that there was little 
difference between a low and high carbohydrate diet—a 
supposition which later was shown to be erroneous. 

When the patient left the hospital the sinus had shrunk 
to the size of the inlying catheter as shown by x-ray studies. 
The patient was instructed to take a liberal diet and to use 
the alkali powders as he had done in the hospital. On this 
regimen the secretion averaged 474 cubic centimeters a day 
for 8 days, the extremes being 410 and 579 cubic centi- 
meters. He was now asked to continue the powders and 
attempt to take as much fat as possible and to avoid carbo- 
hydrate foods over a 7 day period. The average secretion 
fell to 384 cubic centimeters a day, or 90 cubic centimeters 
less than the previous amount. The extremes were 320 to 
412 cubic centimeters. These figures are based on rough 
dietary measures at best, but they do suggest a definite 
reduction in pancreatic secretion on a high fat—low carbo- 
hydrate as contrasted with a liberal mixed diet. 

In spite of these moderate diminutions in secretion, 
there was no progressive cessation of the flow of pancreatic 
juice and once any measure was established the amount of 
secretion assumed a level and remained there. This, plus 
the desire of the patient to be rid of the fistula, plus the 
previous history of closure elsewhere followed by epigastric 
tumor, pain, and vomiting decided us in favor of trans- 
plantation of the fistula into the jejunum. 

During the 3 weeks preceding operation the fistula was 
gradually dilated from a size 14 to size 22 French catheter. 
On March 16, 1936, 5 months after the original accident a 
pancreatojejunostomy was done by one of us (Lahey). 
At that time the following operative note was made and 
the procedure sketched at the operating table by the artist 
(Fig. 1). ‘Under spinal anesthesia an incision was made 
around the fistulous tract, and the peritoneal cavity en- 
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tered about 2 inches below the opening of the sinus. Al 
layers were dissected through the peritoneum first to th: 
left and then to the right of the fistula from below. The 
fistulous tract passed between the stomach and the trans 
verse colon, and was well surrounded by omentum. It wa: 
dissected back toward its base about 2 inches and core 
away until it was only about '% inch in diameter. A siz 
22 French catheter was tied into the sinus with silk, t 

prevent occlusion of the canal following its implantation 
A loop of jejunum was brought up and with a Babcocl 
clamp on each corner of a rectangular area opposite thi 
mesentery, a straight clamp was punctured through th 
wall of the jejunum. The blades of the clamp were sepa 
rated, the opening dilated, and a pursestring suture place: 
around this opening and left free. Two silk stitches wer 
placed, one on either side of the end of the fistula. Thesi 
stitches were then brought through the wall of the jejunum 
as shown in the illustration and were used to draw th 
fistula into the jejunum. This maneuver was executed 
with considerable difficulty The pursestring suture was 
then tied, and a row of interrupted catgut sutures placed 
between the omental neck of the fistulous tract and the 
jejunum. Finally a continuous suture was placed between 
the omentum and jejunum. At the end of the operation 
the fistulous opening could be felt well within the jejunum 
and there was no encroachment upon the lumen of the 
jejunum. The abdomen was closed with interrupted silk 
through-and-through sutures without a drain. 

The postoperative convalescence was uneventful except 
for very slight wound sepsis which had cleared up entirely 
by the twelfth day after operation. The patient left the 
hospital on the seventeenth day after operation apparently 
in good health and the wound in good condition, and has 
remained well and free from any symptoms.! 

REVIEW OF THE LITERATURE 

Pancreatic fistulas may be divided into those 
of such magnitude that they do, and those that 
do not, interfere with digestion and nutrition. The 
former are uncommon, but deserve special men- 
tion because of their danger to life. McCaughan 
has shown that in dogs a complete external pan- 
creatic fistula causes death within 5 to 8 days. 
Anorexia, irritability, and loss of weight are the 
outstanding symptoms, and great relief is mani- 
fested when the j juice is refed by mouth. 

This work has definite clinical confirmation. 
One of us (R.L., 59) observed a case in which 
Wirsung’s duct was intubated for 11 days. The 
symptoms of anorexia, weight loss, and irritability 
were prominent until the tube was removed, re- 
establishing the continuity between pancreas and 
duodenum, when symptomatic improvement fol 
lowed. Garis and Meckel report a similar train 
of symptoms in a case with carcinoma of Vater’s 


1Since this paper was sent in for publication the patient has returne: 
again for treatment. On August 13, 1936, while playing baseball patient 
slid onto a base. He was afterward seized with cramp-like pains in the 
abdomen, vomited a few times, had a rigid abdomen and pain extendin 
down into the right lower quadrant. This occurred in Maine at his hom: 
where he was seen by the local surgeon. A diagnosis of question « 
rupture of the pancreatic fistula was made, the abdomen was explored 
and nothing found. The pancreatic fistula remained intact, he recovere: 
uneventfully from this exploration with no ill results to the transplante 
pancreatic fistula which was functioning most satisfactorily. It is « 
interest to submit this note to this patient’s already eventful record. 
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ampulla in which there was a biliary and pancre- 
atic fistula with fatal outcome. 

In the case of Cathala and Seneque the pa- 
tient’s weight decreased from 80 to 58 kilograms 
in 4 months but was increased by 11 kilograms 
in 2 weeks when the pancreatic juice was refed. 
Copello reports an almost miraculous change in 
his patient, who was rapidly failing, brought 
about by drinking pancreatic juice. Von Fried- 
rich describes a case with weight loss, and with 
fat and undigested meat fibers in the stools. The 
fistula closed spontaneously and the patient im- 
mediately felt better and began to gain weight. 
Kleinschmidt, in his case of total fistula, noted a 
weight loss of 15 kilograms in 3 months, fatty 
stools, and general debility, all of which symptoms 
were relieved by transplantation of the tract into 
the jejunum 3 months after onset. Kroiss’ patient 
secreted 1 liter a day and lost weight and strength 
until a high carbohydrate low fat diet was sup- 
plemented with ereptone by rectum and mouth. 
With this treatment a definite improvement was 
noted, the patient gained weight, and the fistula 
closed in 3 weeks. 

From these experiences it would seem that the 
conservative measures of greatest use in treating 
the larger pancreatic fistulas are: (1) ingestion of 
the pancreatic juice by mouth; (2) a high carbo- 
hydrate, low fat, diet supplemented by ereptone 
given orally and rectally. The rationale of such 
a dietary regimen as outlined by Kroiss is that 
fat and protein are poorly handled in total pancre- 
atic fistula whereas carbohydrate is easily .as- 
similated. Ereptone supplies the end products of 
protein digestion, and carbohydrates being easily 
absorbed are given in liberal amounts, but fat is 
excluded. The chief purpose here is to sustain the 
patient’s general condition and hence the dietary 
measures are quite different from those advocated 
for partial fistulas. 

If the fistula fails to close with this type of 
treatment a transplantation should be considered 
(41). Kleinschmidt recommends early trans- 
plantation, but that one should not be too hasty 
is shown by the case of von Friedrich. His pa- 
tient lost weight and strength and had undigested 
fat and meat in his stools. Nevertheless the fistula 
closed spontaneously. 


TREATMENT OF PARTIAL FISTULAS 


Under this heading are included those cases in 
which there is present an active fistula which does 
not interfere with digestion or the general nutri- 
tional state of the patient. There have been 
many methods suggested for the conservative 
treatment of these cases. 
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A. Local measures. These consist of applying 
caustic agents to the opening to facilitate closure. 
This method has been tried by a number of 
authors without notable success. Kleinschmidt 
applied copper sulphate and zinc sulphate to the 
fistulous tract by means of a catheter without 
benefit. Harries (25) objected to his results from 
the use of cautery in that drainage was impaired. 
Bazy used tincture of iodine to the cutaneous 
orifice without benefit. Although such local 
treatment may at times meet with success the 
results have not been very gratifying. 

B. Measures lessening secretion. 1. Wohlge- 
muth regimen. In 1907 Wohlgemuth (65) con- 
ducted a series of experiments on a patient with 
pancreatic fistula and concluded that the human 
pancreas is stimulated most by a carbohydrate 
meal, less by protein, and least by fat. He also 
determined that acid is a powerful stimulus to 
the pancreas whereas soda acts as an inhibitor. 
These findings were confirmed later by Holsti. 

On the basis of these physiological facts Wohl- 
gemuth recommended the regimen which now 
bears his name. It consists of a strict low carbo- 
hydrate diet which not only excludes pure starches 
and sugars but also foods such as potato, bread, 
and derivatives of flour which contain large 
amounts of carbohydrate in combination with 
protein. Adequate calories are supplied by pro- 
teins and fats, and sodium bicarbonate is adminis- 
tered in 4 gram doses %4 hour before and after 
meals. Wohlgemuth recommends an adherence to 
this regimen for 6 weeks, but if at the end of this 
period the secretion has not lessened, the regimen 
can be considered to have failed. 

By this method Wohlgemuth succeeded in 
closing his patient’s fistula in a few days. A 
second paper (66) reviews 3 cases by other au- 
thors, Heineke, Koenig, and Schmidt in which 
his therapy met with success. 

Kroiss, in a critical review of Wohlgemuth’s 
data, concludes that the regimen is of little value; 
that in the cases cited in support of the regimen 
one finds inconclusive data. In Wohlgemuth’s 
own case (reported by Koenig and Hohmeier) the 
diet was begun 1% year after the fistula originated 
and the fistula closed within 10 days. Severe 
epigastric pains followed and after 21 days the 
fistula reopened. With a resumption of the Wohl- 
gemuth regimen, closure followed in 14 days and 
remained permanent. Kroiss then cites his own 
case which was given a high carbohydrate diet 
and, despite a secretion of one liter a day, the 
fistula closed in 3 weeks. 

Striking as have been many of the reported 
closures following the institution of Wohlge- 
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Medical Treatment 


—CASES IN THE LITE -RATURE OF TRANSPLANTED PANCREATIC FISTULAS 





Operation 


Result 


Complications 





1. Cathala and 
Seneque 


Incision and drainage 
of a pseudocyst 


5 mos 


Carbohydrate low- 
ered secretion but 
not enough for 
closure 


Pancreato- 
gastrostomy 


Good 


Fistula tended to close. Pain. 
Sound introduced with relief. 
Patient lost from 80 to 59 
kilograms. On pancreatic juice 
by mouth gained to 70 kilo- 
grams in 14 days 





Corachan 


Copello 


Drainage of cyst 


Drainag age of cyst 


I yr. 


9 mos. 





Pancreato- 
gastrostomy 





Tried Wohlgemuth 
regimen 3 mos. 
Fistula closed but 
severe pains. 
Reopened 


Pancreato- 
gastrostomy 





. Courboules 


Drainage of cyst 


4 mos 


800-900 
c.cm. 


Wohlgemuth regi- 
men 5 days. Low- 
ered secretion which 
remained level 


Pancreato- 
gastrostomy 


Patient lost weight and strength 





. Demel 


Drainage of cyst 


Pancreato- 
gastrostomy 


Good 


Fistula closed followed by pain 
and reopening 





. Doyen 





Not given 





. Finsterer 


8. Gutierrez 


9. Hahn 


Resection for ulcer 


Drainage ol cy st 


Acute pancreatitis 
drained 


4 mos. 


Pancreato- 
gastrostomy 


Good 





$.| 600-1200 


c.cm. 


Diets without bene- 
fit. No mention 
of Wohlgemuth 


Pancreato- 
jejunostomy 


2 yrs. Good 


Did jejunostomy first and connect- 
ed fistula to tube. Patient was 
losing strength before this and 
gained rapidly with this arrange- 
ment. Later transplantation 





Pancreato- 
gastrostomy 


2 mos. 
Good 





Schmidt diet of no 
value 


Pancreato- 
Jejunostomy 


3 weeks. 
Good 


Fistula closed. Cyst found. 
Opened. Fistula formed and 
transplanted 





10. Hammes- 
fahr 


Excision of pancreatic 
cyst 


Estimated 
at3to4 
liters a 
day 


Pancreato- 
cholecystos- 
tomy 


7 mos. 
Good 


General nutrition poor before 
operation 





11. Harries 


Drainage of pseudo- 
cyst 


Pancreato- 
gastrostomy 


Good. 
Wound ex- 
cellent 





12. Hohlbaum 
Es. 
14. 


15. Ingebright- 
sen 


16. Isnardi and 
Zanardo 


3 cases after gastric 
resection for ulcer 


Drainage of pseudo- 
cyst 


Drainage of cyst 





17. Janes 


Drainage of acute 
pancreatitis 


5 mos. 


4 mos. 





840 C.cm. 
later 300 
c.cm. 


No benefit from 
Wohlgemuth 
regimen 


3 cases of 
pancreato- 
jejunostomy 


Pancreato- 
jJejunostomy 


2 good. 
1 died 8 
days later 
from pneu- 
monia 





Good 


Closed spontaneously. Pain. 
Opened. Closed again. Pain 
and tumor. Opened and later 
transplanted 





Wohlgemuth regimen 
of no benefit 


Pancreato- 
gastrostomy 


Good 





600 c.cm. 
later 360 
c.cm. 


Pancreato- 
gastrostomy 


Good. No 
defect in 
stomach 
3 wks. 
later 


Fistula closed. Cyst formed. 
Marsupialized. Fistula closed 3 
times. Pain and vomiting 
ensued. Relieved by opening 
fistula 





Not given 


Pancreato- 
cholecystos- 
tomy fol- 
lowed by 
cholecyst- 
gastrostomy 


Good 





19. Klein- 
schmidt 


20 


Gastric resection 





Konjetzny | ‘Resection « of ulcer 





7 mos 





| 
| 


Soo c.cm. 





Ww chigemuth regimen 
with soda and 
atropine without 
benefit. X-ray of 
no value 





Pancreato- 
jJeyunostomy 


Pancreato- 
jejunostomy 





Excised fistula first. 





Patient had fatty stools. Lost 
15 kilograms of weight. Fistula 
closed followed by pain and 
vomiting several times. Relieved 
by reopening 





Returned. 
Closed. Pain and vomiting. 
Relief from reopening. 
Transplanted 
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Gastric resection for 
ulcer of lesser cur- 
vature 


21. Madier 7 mos.| 300 c.cm. 
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Wohlgemuth regimen 
of no value 


fe) 


Continued 


Operation Result Complications 


Pancreato- 
Jeyunostomy 


Good. 3 yrs. | Fistula closed. Pain, tumor and 
fever. Relieved by reopening 





22. Madier Drainage abscess of 


pancreas 


4 mos. 


nc avail 





23. Michon Drainage of cyst 


24. Marquot 


Drainage of cyst 


Wohlgemuth regimen 
and atropine oi 


3-80 c.cm.| Wohlgemuth regimen | Pancreato- 
of no value 


Without benefit 


Brief fistula 
after trans- 
plant. 4 
mos. later 
well 


Good 


Pancreato- 
gastrostomy 








gastrostomy 

First anasto 
mosis broke| 
down. At | 
2nd opera- | 
tion placed | 
tube in fis- | 
tula at time} 
of anasto- 
mosis. 
Successful 


Pancreato- 
gastrostomy 





25. Polake Resection of stomach 
for ulcer followed by 
cyst which was 


drained 

















muth’s diet, there have been many failures. Of 
17 cases collected by Desvaux de Lyf 10 were 
benefited and 7 not. Since this latter summary 
there have been other cases reported in the litera- 
ture, some favorable (5, 6, 15, 51, 62, 67), others 
not (13, 44, 32, 31, 47). Bazy found it of benefit 
in one case but of no value in another which later 
closed of its own accord. Koerte reported it to be 
of no value in 4 cases. Although von Friedrich 
noted that of the pure food stuffs, carbohydrates 
elicited the most pancreatic secretion the fistula 
closed in his case on a low fat, well mixed diet. 

2. Atropine. In 1924 Hartmann recommended 
the use of atropine as an adjunct in the closure 
of pancreatic fistulas. In his case a fistula de- 
veloped after drainage of the pancreas for acute 
pancreatitis. Although the Wohlgemuth regimen 
was Of little value the fistula closed at once after 
atropine was begun. Madier reported atropine to 
be of no value in his 2 cases, and Konjetzny (40), 
Cathala and Seneque, and Courboules report a 
similar experience with this drug. Villard and 
Labry (58) noted only a very slight diminution 
in secretion when atropine was given. 

3. Ereptone. Ereptone by mouth and rectum 
was recommended by Kroiss as a method of sus- 
taining the patient’s general condition in total 
fistula and von Haberer felt that it was of benefit 
in sustaining his patient as well as lessening the 
secretion. Steindl and Mandel advise a combina- 
tion of the Wohlgemuth regimen and ereptone 
therapy. This brought about a closure of their 
patient’s fistula in 2 weeks but the 24 hour aver- 
age was only slightly above 200 cubic centimeters. 


Wohlgemuth regimen | Pancreato- 
without benefit 


Abscess in wound but this 
cleared 


Good 
gastrostomy 








4. Claude Bernard’s method of atrophy. Mention 
should be made of Claude Bernard’s method of 
pancreatic atrophy. He found that a retrograde 


injection of olive oil into a pancreatic fistula 
causes the acinous elements supplying that duct to 
undergo atrophy. Michon tried this method brief- 
ly on his case and noted some diminution in lipo- 


lytic ferments. Noatrophy resulted, but his experi- 
ment was not long enough to be conclusive. 

In attempting to evaluate this literature one 
must remember that the majority of fistulas tend 
to heal spontaneously. Of 33 cases of pancreatic 
cyst drained by Judd (35) no fistula persisted 
over 2 years and most closed within 1 year. 
Desvaux de Lyf found that of 88 fistulas 78 were 
temporary and of these 62 closed within 1 year. 
One encounters such unusual cases as that of 
Koerte whose patient drained 500 cubic centi- 
meters of pancreatic juice daily for 21 months 
and then suddenly ceased and remained closed 
without any treatment. Also that of Zahn who 
used the Wohlgemuth regimen for 6 days with 
apparent benefit and then ceased using it 
whereupon the fistula continued to close. A re- 
cent case reported by Kahn and Klein secreted 
approximately 1 liter a day, and on a liberal 
dietary regimen closed in 59 days. 

It seems logical to assume that if any of these 
measures lessen secretion in any particular case 
they will facilitate closure by encouraging a bridge 
of granulation tissue to form across the sinus, 
but it is difficult to prove their efficacy because 
similar results are so frequently obtained both 
with and without treatment. 
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A. Duct of Santorini 


B. Duct of Wirsung 





Fig. 4. Diagram showing the two main ducts of the 
pancreas: A, duct of Santorini or lesser pancreatic duct; 
B, duct of Wirsung or greater pancreatic duct; C, is the 
point at which the two ducts may communicate; D, is the 
duodenal papilla of the duct of Santorini which may or 
may not be patent; £, is the ampulla of Vater. 1, Repre- 
sents the point at which a complete severance of the duct 
of Wirsung may lead to a non-closing pancreatic fistula. 
2, Point at which a complete severance of the duct of 
Wirsung may lead to a non-closing fistula providing there 
is no connection between the duct of Santorini and the duct 
of Wirsung at C or D is occluded. 


Radiotherapy. The most quoted paper on radio- 
therapy of pancreatic fistula is that of Culler, 
but when one analyzes these cases the evidence 
is not convincing. His first patient had sustained 
a gunshot injury in which the bullet passed 
through the body. There was some necrosis of 
fatty tissue around the wound which ceased after 
x-ray therapy in divided doses had been given 
for 5 days. The second patient had had a posteri- 
or gastro-enterostomy for cancer of the stomach. 
There followed a rupture of the wound with fat 
necrosis and discharge of some clear fluid which 
ceased after treatment which was similar to that 
given in the first case. In neither of these in- 
stances was there actually a fistula, and there is 
no mention of quantitative or qualitative studies 
of the juice secreted. Konjetzny used x-ray 
therapy to the pancreas in a well established 
fistula without noticeable benefit. 

Von Redwitz and Hamilton recommend the use 
of radium to the fistulous opening, but here again 
the facts scarcely justify this measure as a sound 
therapeutic method. In the former case a fistula 
followed the marsupialization of a cyst, but we 
are not given the daily volume of secretion. The 
secretion was gradually lessening and 2 months 
after the original operation 50 milligrams of ra- 
dium was placed in the opening for 34 hour and 
2 weeks later the fistula closed—a result frequent- 
ly seen when no treatment is used. In Hamilton’s 
case the fistula secreted goo cubic centimeters a 
day and with repeated doses of radium it con- 
tinued to secrete 600 cubic centimeters in 24 
hours 1 month after treatment was begun. The 
fistula closed but closure was followed by severe 
epigastric pains, and the fistula finally opened 





and discharged again. It then closed gradually 
and remained closed. From these facts one can 
only conclude that radiation therapy is of ques- 
tionable value in closing pancreatic fistulas. 

Non-closing fistulas. Even though the sinus 
closes, the patient is cured only if the secretion 
can be diverted into the intestine through one of 
the pancreatic ducts; this is impossible in certain 
cases on theoretical grounds and as borne out by 
clinical experience. 

We know that there are two pancreatic ducts 
in man, the greater, or duct of Wirsung, and the 
lesser, or duct of Santorini (Fig. 4). These usually 
connect at C, but Baldwin found in 46 cases 
studied at autopsy that there was no connection 
in 6. In 5 cases of 46 examined, the lesser duct 
had no opening into the duodenum. Putting 
these two facts together Baldwin determined that 
in 22 per cent of cases, pancreatic juice cannot 
pass from the greater to the lesser duct, and in 
13 per cent it cannot flow in the reverse direction. 

If the pancreas is injured during operation, or 
by trauma, or through infection, so that the con- 
tinuity of the duct is completely severed at 2 
(Fig. 4) a fistula need not form, or if it does form 
it need be only temporary, if duct A connects 
with duct B and the duodenal papilla of A is 
patent. But in 22 per cent of cases either one of 
these conditions is lacking and an external fistula 
not only must form, but its closure is problemati- 
cal unless the part of the pancreas draining into 
it undergoes atrophy. In all cases with complete 
severance at 1 the same is true, and one can visu- 
alize other possibilities in which ducts are so 
injured that only a transplantation of the fistula 
will result in cure. 

These theoretical considerations are well sub- 
stantiated by a number of cases. Thus Inge- 
brightsen, Madier (47) (same case as discussed 
by Villaret and Justin-Besancon), Demel, Kleih- 
schmidt, Janes, Copello, Cathala and Seneque, 
and Konjetzny report cases in which the fistula 
closed, followed by pain, epigastric tumor, and 
vomiting which symptoms were immediately re- 
lieved by reopening the fistula. All of these fistulas 
were persistent, necessitating transplantation. In 
1 case (33) the fistula remained closed after one 
such episode of pain and vomiting. A cyst formed 
which was drained and later a pancreatogastros- 
tomy was done. A similar case was reported by 
Hahn (21) a primary anastomosis being made here 
between the cyst and the jejunum. In Kon- 
jetzny’s case the Wohlgemuth regimen, atropine, 
and x-ray therapy, all failed to close the fistula 
and when the secretion lessened, pains followed 
which were at once relieved by dilating the sinus. 
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Thus in a certain number of cases the damage to 
the pancreatic ducts is such that it is impossible 
for the secretion to reach the intestine except by 
transplantation of the fistulous tract. 

From our review of the literature we believe 
that every patient with a partial fistula should be 
given a liberal trial of conservative therapy, but 
if this fails one should not hesitate to resort to 
surgery. That transplantation of these fistulas is 
a safe and successful procedure is borne out by a 
number of cases. We have found in the literature 25 
cases of anastomosis between the gastro-intestinal 
tract and a pancreatic fistula. Of these, 14 were 
done as a pancreatogastrostomy; 9 as pancreato- 
jejunostomy; 1 as a pancreatocholecystostomy; 
I as a pancreatocholecystostomy, followed by a 
cholecystgastrostomy. There was only 1 death 
in this series (Hohlbaum’s case), death resulting 
on the eighth postoperative day from pneu- 
monia; in all of the other cases uniformly excellent 
results are reported. Adding our case to this 
number of successful operations makes a total of 
26 with a mortality of 3.8 per cent, thus estab- 
lishing anastomosis as a relatively safe surgical 
procedure. One of the theoretical objections to 
anastomosis is the danger of retrograde infection 
leading to pancreatitis. That this is only apparent 
is shown by the uniformly excellent results. 

Excision of fistula. This is a formidable pro- 
cedure and often unsuccessful. Thus Konjetzny 
attempted excision of the fistula with re-establish- 
ment of the fistulous tract, and subsequent trans- 
plantation was necessary. 


PREVENTION OF PANCREATIC FISTULAS 

It is an impressive fact that most of the pan- 
creatic fistulas originate in drainage of pancreatic 
cysts. Desvaux de Lyf found in his collected series 
of 113 cases of fistulas that 80 per cent originated 
as cysts which were drained. In our collected cases 
of transplanted fistulas 12, or 50 per cent, origi- 
nated as cysts and 5 followed gastric resection. 
Since pancreatic cysts are such important factors 
in the development of subsequent fistulas, it does 
not seem amiss to consider possible improvement 
in the surgical approach to these conditions. 

Of the 3 accepted methods of handling pancre- 
atic cysts—excision, drainage, and anastomosis to 
the gastro-intestinal tract—drainage, as first rec- 
ommended by Gussenbauer has been practiced 
most of all. In Judd’s (35), (1931) series of 47 
cases, 33 were marsupialized and drained and 7 
excised im toto. Although the fistula following 
drainage of the cyst closed in most of the instances 
within a short period of time, Judd remarks 
about the fistula being a source of constant annoy- 
ance to the patient. Other cases of cyst excision 
have been reported (3, 4, 56, 63), but this proce- 
dure is frequently impossible and always asso- 
ciated with the danger of leakage and subsequent 
fistula formation. The mortality from this opera- 
tion varies between 9.5 to 25 per cent if the cyst 
is removed successfully, but reaches 55.5 per cent 
if extirpation is attempted but fails (17). 

We have been able to find g instances of pri- 
mary anastomosis between a pancreatic cyst and 
the gastro-intestinal tract. These are summarized 
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TABLE II.—PRIMARY ANASTOMOSIS BETWEEN 
PANCREATIC CYST AND GASTRO-INTESTINAL 
TRACT 

Jepuiicka. Cyst excised, duct found in operative field. 
Duct anastomosed to posterior wall of stomach. 5 year 
follow-up. Good result. 

WatzEL. Cyst anastomosed to gall bladder, cutting cystic 
duct. Reasoned that pancreatic juice would be absorbed 
by gall bladder. Reoperation 2 months later for ad- 
hesions showed the cyst shrunken in size and anastomosis 
intact. 

Harries (26). Pancreatic cyst anastomosed to anterior 
wall of stomach. 

Veccut. Anastomosed cyst to anterior wall of stomach. 

KERSCHNER. Cut through anterior wall of duodenum, 
and then through posterior wall into the cyst. The 
patient died 7 weeks later from pulmonary tuberculosis. 
The cyst had shrunk from the size of a child’s head to 
that of a walnut. 

Jurasz. Cysts anastomosed in 2 patients to the posterior 
wall of the stomach by incising anterior wall and then 
using cautery to enter the cyst through the posterior 
wall of the stomach. One year and 8 months follow-up 
respectively. Both well. 

Haun (22). Pancreatic cyst drained. It drained for 1 
month and then closed reforming a cyst. Cyst anas- 
tomosed to jejunum. Three years later the patient had 
spell of indigestion after a dietary indiscretion. Was 
reoperated upon and the anastomosis was found in 
excellent condition. 4 year follow up showed healthy 
patient. 

NEUFFER. Pancreatic cyst anastomosed to the gall bladder. 
4 weeks follow up. Patient well. 

Lorenz. Pancreatic cyst excised. Open duct of Wirsung 
found in bed of excised cyst. Duct anastomosed to 
posterior wall of stomach. Successful. Drained pan- 
creatic juice for 4 weeks. Closed and wound well healed. 
5 months follow up. Well. 

IO cases, no operative mortality. 

Marsupialization resulted in 4 to 6 per cent mortality 

(52). 

Excision resulted in 9.5 to 25 per cent*mortality (52). 
briefly in Table II. There was no operative mor- 
tality. Kerschner’s patient died, however, 7 
weeks after the operation from pulmonary tuber- 
culosis, and at autopsy it was shown that the 
cystic cavity had shrunken in size from a child’s 
head to that of a walnut. That there is little 
danger of postoperative infection is shown by the 
cases of Jedlicka and Jurasz. The former anas- 
tomosed a large pancreatic duct, which he found 
in the operative field after removing a pancreatic 
cyst to the posterior wall of the stomach, and the 
patient was well 5 years later. The latter author 
in both of his cases cut through the posterior wall 
of the stomach into the cystic cavity, and in 
neither of these was there any evidence of retro- 
grade infection. 

We believe, therefore, that an important pre- 
ventive measure in cases of pancreatic fistulas is 
the use of primary anastomosis whenever this is 
possible in the surgical treatment of pancreatic 
cysts. The occurrence of pancreatic fistula after 


gastric resection is particularly associated with the 
excision of an ulcer which has invaded the head 
of the pancreas. Although the common duct is 
rarely injured the duct of Santorini opens 3 to 4 
centimeters above the orifice of the ampulla of 
Vater. Unless the surgeon constantly keeps both 
pancreatic ducts in mind, it is quite easy to sever 
the lesser one and cause leakage of pancreatic 
juice with peritonitis, and, or fistula formation. 


PREVENTION OF SKIN EROSION 


Digestion of the skin in pancreatic fistula is 
dependent on trypsin which is secreted in the 
inactive form of trypsinogen. Agents capable of 
activating trypsinogen include bacteria and their 
filtrates as well as exposure to air. In a case with 
an infected cystic cavity, marked digestive prop- 
erties will be evidenced as soon as the juice is 
secreted. When no infection is present, however, 
digestion will appear only if the juice is kept in 
contact with the skin long enough to become 
activated. The former case is more difficult to 
handle, but the problems are essentially the same 
in either event. 

Once a definite fistula with a small cutaneous 
orifice is established a catheter can readily be 
inserted and the secretion allowed to run into a 
bottle (Fig. 3). Because of the fact that the 
fistulous tract was gradually dilated by the in- 
dwelling catheter, thus resulting in leakage and 
skin damage, it was found necessary to insert 
a slightly larger catheter every 2 weeks. 

The real problem with these fistulas, however, 
is in the early days when the entire wound is 
open, when wound digestion is taking place and 
before a catheter can be used. Potter has recom- 
mended the use of beef juice extract and one-tenth 
normal hydrochloric acid in the form of local 
application for the treatment of intestinal fistulas. 
Since pancreatic juice is the offending agent here 
this method should prove very effective in pre- 
venting tissue digestion in pancreatic fistulas. 
Local applications of protective agents, such as 
bronze powder, kaolin, tannic acid, and zinc oxide 
paste have also been used, but Potter’s procedure 
has the particular merit of precluding digestion 
by acidifying and thus lessening the hydrogen-ion 
concentration to the point where pancreatic tryp- 
sin is ineffective. In addition, beef extract sup- 
plies a substance for digestion in case any tryptic 
effect is not abolished and thus spares the body 
tissues. 

SUMMARY AND CONCLUSIONS 

Soda in large amounts quite appreciably lessens 
pancreatic secretion. Of various diets used, a high 
fat, low carbohydrate regimen resulted in the least 











secretion. Atropine and refeeding of pancreatic 
juice were of no value in diminishing the flow of 
pancreatic juice. 


Preventive measures which can be used to pre- 


clude the formation of pancreatic fistulas are: 
(1) primary anastomosis of cysts to the gastro- 
intestinal tract and (2) precautions not to injure 
the duct of Santorini while mobilizing the duo- 
denum for gastric resection. 


Once a fistula is established the treatment will 


vary depending upon the amount of pancreatic 
secretion which is draining externally. Conser- 
vative measures should always be tried first to 
effect possible closure. In determining whether or 
not surgery is indicated, the following criteria 
should be employed: (1) failure of conservative 
therapy, (2) history of closure followed by pain, 
vomiting, and epigastric tumor or cyst formation. 


The transplantation of pancreatic fistulas is a 


relatively safe and very successful surgical pro- 
cedure with a mortality of 3.8 per cent in 26 
collected cases. 

We have reported a successful case of pancreato- 


jejunostomy. 


Other similar cases in the literature 


are reviewed. An attempt has been made to 
review and evaluate conservative methods of 
treating this condition as well as the preventive 
surgical measures which can be used to preclude 
the formation of pancreatic fistulas. 
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EVIPAL ANESTHESIA AND THE COMBINATION OF INTRA- 


VENOUS WITH GENERAL AND LOCAL ANESTHESIA! 


H. L. WIDENHORN, M.D., Chicago, Illinois 


HE value of intravenous evipal anes- 

thesia has been established definitely 

within the last 2 years. Its technique, 

dosage, advantages, and disadvantages 
therefore need but brief consideration. However, 
it seems justifiable to discuss more extensively 
its field of indications and the possibilities of its 
combination with other methods of general and 
local anesthesia. We shall consider the following 
points: 

1. Evipal for short, independent anesthesia of 
brief duration for minor surgery. 

2. Evipal to induce anesthesia, and combined 
and prolonged by means of ether, nitrous oxide or 
ethylene for prolonged deep anesthesia for major 
surgery. 

3. Evipal combined with local infiltration espe- 
cially in fracture surgery. 

4. Evipal combined with regional anesthesia 
(spinal, paravertebral, sacral, and splanchnic 
anesthesia). 


TECHNIQUE AND DOSAGE 


Since the technique of evipal anesthesia has 
been described recently in more or less elaborate 
publications, it suffices to say that as a rule from 
8 to 10 cubic centimeters of the 10 per cent solu- 
tion of evipal soluble should be administered in- 
travenously in adults immediately before the 
operation. During the injection, within the first 
3 minutes, complete relaxation occurs, primarily 
with a relaxation of the lower jaw. The support 
of the mandible by an assistant or nurse is impera- 
tive. The duration of the injection should not be 
less than 3 and not longer than 5 minutes. In 
order to obtain prolonged and sufficiently deep 
relaxation, it is advisable to inject the first half of 
the required dosage more slowly. This particu- 
larly will enable the anesthetist to observe better 
the onset of the narcosis which sometimes appears 
in from 30 to 50 seconds. Evipal should be given 
on the operating table with the surgeon prepared 
to begin his procedure. This holds true for those 
cases in which evipal is used alone. If it is used as 
an induction anesthetic together with ether or 
gas, then the intravenous injection should be 


1From the Department of Surgery of the Loyola University School of 
Medicine, Chicago, Illinois. 





administered in a preparation room adjacent to 
the operating room to avoid psychic trauma and 
excitation. 

The amount administered in the average adult 
case varies from 8 to 10 cubic centimeters. How- 
ever, it is difficult to outline a standard dosage 
table. In a former paper we published a table 
which may be used as a guide. At that time we 
discussed the results obtained in 600 cases in 
which intravenous evipal anesthesia had been 
used. In cases of anemia, cachexia or gravely ill 
patients, one should subtract some 20 to 30 per 
cent fromm the usual amount injected; strong or 
very resistant patients, especially in the age group 
from 15 to 40 years, one should add from to to 
20 per cent of the amount calculated from the 
table mentioned. The anesthetist should not 
follow any strict rule but must be guided in the 
individual case by the reaction during the induc- 
tion and by his own judgment after personal ex- 
perience with this type of intravenous anesthesia. 
This is just as true for intravenous anesthesia as 
it was in the case of rectal avertin anesthesia, 
because both methods have the one common dis- 
advantage: they are not easily controllable. This 
drawback, however, is not as great in the case of 
evipal as it is not only very quick in action but 
also of short duration. Evipal is rapidly detoxi- 
fied by the body and eliminated during the actual 
time of anesthesia. The liver plays an important 
part in this process of detoxication. The heart is 
not affected nor are the kidneys. The blood pres- 
sure falls only from about 15 to 20 millimeters. 
The pulse as a rule shows no change. The respira- 
tion during anesthesia is deep and regular. No 
deleterious effects could be observed in the body 
metabolism or in its alkali reserve. There is no 
stage of excitation. In some cases we could ob- 
serve a slight tremor of the extremities which dis- 
appeared, however, when the anesthesia became 
deep enough. 


DURATION OF EVIPAL ANESTHESIA 


The average evipal anesthesia lasts for 15 to 
20 minutes, sometimes 25 minutes. It is difficult, 
however, to make a definite statement as to the 
actual length of anesthesia. There is no accurate 
correlation between dosage, duration, depth of 
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sleep, weight, or age. These are only relative fac- 
tors and the anesthetist must exercise his own 
judgment in considering them for the actual pro- 
cedure. For this reason we want to stress again 
the point that full reliance should not be placed 
upon the tables or formulas which have been pub- 
lished by Anschuetz, Specht, Klages, and our- 
selves. No nurse should ever be allowed to ad- 
minister intravenous anesthesia. This again shows 
that there is need for a doctor anesthetist who 
knows the physiology, pharmacology, and pa- 
thology of the human body. This knowledge will 
enable him to give individual anesthesia for an 
individual case. As an example of the difficulties 
encountered in judging the exact dosage and dura- 
tion, Beck reports that a strong man of 36 years 
slept for 10 minutes after the injection of only 2 
cubic centimeters of evipal while another man of 
the same age and weight slept for only 6 minutes 
after 5 cubic centimeters. 

There are no deleterious after-effects, no vomit- 
ing; very rarely there is slight postanesthetic 
excitement with tremors of short duration. In 
most of the cases the patient will awaken 20 to 30 
minutes after the injection and is able to get up 
from the table and walk home. Depending on the 
operation. dosage, and the depth of sleep, the pa- 
tient should be cautioned to wait from 15 to 30 
minutes before getting up. There is no contra- 
indication whatsoever to using evipal anesthesia 
in out patient departments, if the drug is adminis- 
tered by a competent anesthetist. It can be given 
to children and aged patients with equally good 
results. 

There have been reports in the literature on the 
possibility of performing major operations (sto- 
mach resection, abdominal and rectal surgery) by 
giving evipal repeatedly during the operation. 
This was done by Buerkle-de-la~-Camp, Reschke, 
and others, by leaving the needle in the vein or 
using a two-way syringe, preventing the clogging 
of the vein by the infusion of salt solution. In 
spite of the fact that such a fractional method of 
instillation can be employed, we do not advise 
this procedure. We do not as yet know the exact 
dosage of evipal indicated, and as the uncontrol- 
lability of an intravenously administered anes- 
thetic must be considered we believe it wise to 
apply the drug within the range of its applicabil- 
ity. We have also used it during preliminary in- 
vestigations in some prolonged operations. In 
one case of removal of a foreign body (shotgun 
bullet) from the cervical spine 23 cubic centime- 
ters of evipal was administered in repeated instil- 
lations during a period of approximately 1 hour 
and 20 minutes. The relaxation was not adequate 


nor was the condition of the patient. However, 
there are much better ways for prolonging and 
combining evipal anesthesia which are discussed 
later on in this paper. 


CONTRA-INDICATIONS 


We believe evipal to be contra-indicated in the 
following: 

1. Patients with liver damage (acute yellow 
atrophy, ascending cholangitis, severe hepatitis) 
should not be given evipal since the liver is the 
main organ in which the drug is detoxified. 

2. Severe septic patients and those with general 
blood stream infections should be eliminated or at 
least given only very small doses. 

3. Patients with mechanical interference with 
the air passages (septic angina, Ludwig’s angina, 
the presence of a foreign body in the upper res- 
piratory tract) are not suitable subjects for this 
type of anesthesia. 

When an overdosage of evipal is given, respira- 
tory irregularity or even cessation of respiration 
may occur. In these cases we have a most valu- 
able, efficient aid in coramine. We have adminis- 
tered in some patients to whom too high a dosage 
had been given, 5 cubic centimeters of coramine 
intravenously and another 5 cubic centimeters 
intramuscularly, the latter in order to obtain a 
protractive effect. Respiration returns during or 
immediately after the injection. If one supports 
the measure with artificial respiration together 
with inhalation of carbon dioxide or oxygen, the 
danger of overdosage can easily be overcome. 
These two factors—first the uncontrollability of 
every intravenous anesthesia and second the rela- 
tively uncertain dosage—are the only disadvan- 
tages of this otherwise ideal anesthetic. Its ad- 
vantages are obvious and the anesthetist who 
combines experience with modern viewpoints 
regarding the individual indication for anesthesia 
should not fail to use it. The question to answer 
is, how to place this efficient anesthetic in its 
proper field. 


INDICATIONS 


The indications for the application of intra- 
venous evipal anesthesia are four, as follows: 

1. Evtpal as an independent anesthetic used 
alone for a short anesthesia for minor surgery. 
Here is a field for its use in out patient depart- 
ments and in a well equipped doctor’s office if 


adequate help is available. The indications are: 
incision of abscesses, carbuncles, felons, phleg- 
mons, sebaceous cysts, ingrown nails, hand infec- 
tions, finger amputations, finger fractures, Colles’ 
fractures, reduction of dislocations, small biopsies, 
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excisions, lacerations, thoracocenteses, anal fis- 
sures, hemorrhoids, dilatation and curettage, exci- 
sion of Bartholin’s glands, during third stage of 
labor, for episiotomy and repair of pelvic floor 
and also for painful dressings. 

We have used it in many cases of this kind with 
very satisfactory results. It is of particular value 
in large out patient departments when a great 
number of accidents, abscesses, etc., have to be 
treated in a short time. This procedure can easily 
be performed within ro to 15 minutes and the pa- 
tient can leave immediately after awakening or 
at least within the next 15 to 30 minutes without 
any after-effects. It is particularly adapted to 
the reduction of Colles’ fractures. In several 
cases the radius fracture was reduced and the 
plaster applied, the patient awakening only after 
the whole procedure had been performed. 

2. Evtpal combined with inhalation anesthesia. 
Evipal has proved to be of particular value when 
used as induction anesthesia, combined and pro- 
longed with ether, nitrous oxide or ethylene. The 
amount of ether and the concentration of the gas 
could be limited and decreased by this combina- 
tion. By giving evipal first, there is no excitation 
stage. Many patients are afraid of ether or gas 
and the psychic shock is largely avoided or does 
not occur at all when evipal is administered intra- 
venously in a room adjacent to the operating 
room just previous to the inhalation anesthesia. 
Psychically labile patients render an ideal field 
for this indication. We have used it in many such 
cases with routinely good results. It can readily 
be given to patients in surgical shock, thus saving 
considerable time and loss of blood as well as re- 
ducing the amount of general anesthesia. When 
nitrous oxide is used and relaxation is unsatisfac- 
tory, anesthesia can be deepened for 15 minutes 
by injecting evipal. This enables the surgeon to 
start abdominal operations with gas and to give 
evipal only for the time when better relaxation is 
necessary (gastro-enterostomy, gastrostomy, ap- 
pendectomy). This procedure seems to be much 
more satisfactory than forcing large doses of evi- 
pal alone or giving it repeatedly for too long a 
period of time in those major surgical cases in 
which an anesthetic of deeper and wider range is 
indicated. 

3. Evipal combined with local infiltration anes- 
thesia. The combination of intravenous anesthesia 
and local infiltration has its field of indication 
which has been too infrequently utilized. Since 
the use of loca] infiltration anesthesia is in some 
instances limited, evipal affords an ideal means 
of overcoming some of these difficulties and 
greatly widens the field of possibilities for local 
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anesthesia. A few examples may be cited: In 
cases in which the operation extends beyond the 
infiltrated area (prolongation of incisions) or 
whenever the local infiltration is not sufficient for 
the particular type of operation, the intravenous 
evipal anesthesia will help overcome pain and dis- 
tress. When local anesthesia is employed in ab- 
dominal or inguinal hernia restlessness or pain 
from pulling on the cord may be distressing. A 
few cubic centimeters of evipal will enable the 
surgeon to work undisturbed. In thyroidectomy 
when dissecting the upper pole under local anes- 
thesia, pain may be caused. Here a short intra- 
venous anesthesia is of inestimable value in nerv- 
ous patients. Within a few minutes the patient 
is again able to respond to the questions of the 
surgeon, which is essential to avoid injury of the 
recurrent laryngeal nerve. 

We particularly want to mention combined 
intravenous and local anesthesia in fracture sur- 
gery. In a former paper the author discussed the 
indications for operative procedures in fractures of 
the long bones. Here we will outline some of the 
indications for combined local and intravenous 
anesthesia: 

A. In some fractures of the finger, wrist, radius 
or ulna Boehler’s technique may be used by inject- 
ing novocain at the site of the fracture. If suffi- 
cient relaxation of the spastic muscles is not ob- 
tained it can be easily secured by injecting from 5 
to 10 cubic centimeters of evipal intravenously, 
which yields sufficient anesthesia to effect reduc- 
tion and application of splint, plaster, etc. Also 
in tibial fractures in which the local injection of 
novocain may prove to be insufficient, muscular 
relaxation can be obtained by evipal. In com- 
pound tibial fractures in which operation under 
local novocain infiltration is feasible, it is often 
advisable to give a short intravenous evipal 
anesthesia for débridement, reduction, and fixa- 
tion in order to have perfect relaxation. This pro- 
cedure has been utilized successfully in several 
cases. As a matter of fact we have used it in pref- 
erence to other types of anesthesia. 

B. Koenig’s method of local anesthesia consists 
of a circumferential infiltration of the extremity 
combined with several radial injections of novo- 
cain from skin to bone, including the periosteum. 
It may be successfully employed in fractures of 
both the lower and upper extremities. Occasion- 
ally sufficient relaxation is not obtained due to 
pain and muscle spasm proximal to the point of 
infiltration. These muscle spasms can readily be 
overcome by administering evipal. In using one 
of these local anesthesia methods together with 
evipal, one opens wide the field of fracture surgery 
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to the application of the least detrimental anes- 
thesia. We thus combine the much desired bene- 
fits of local anesthesia with complete muscular 
relaxation by a short non-dangerous anesthesia. 
In our experience satisfactory results were ob- 
tained in all cases. 

C. When Kuhlenkampff’s brachial plexus anes- 
thesia is used for operations on the upper extrem- 
ity (humerus, elbow, supracondylar, olecranon, 
forearm fractures, etc.), sometimes the nerve 
block alone may not render sufficient relaxation. 
This does not reflect upon the value of this anes- 
thesia but may be due:to incomplete flooding of 
the brachial plexus with novocain. In these 
instances evipal anesthesia will prove of definite 
value. Brachial plexus anesthesia naturally should 
be classified under the methods of regional or 
block anesthesia. It is mentioned here, however, 
for the reason that the various anesthesia pro- 
cedures for fracture surgery are discussed at this 
time. 

4. Intravenous anesthesia combined with regional 
anesthesia. 

A. Spinal anesthesia has a well established 
field of indication. We have stated previously 
that evipal anesthesia does not have any marked 
effect on the blood pressure. For this reason there 
is no objection to combining it with spinal anes- 
thesia. There are several indications: Excited or 
psychically labile patients can be more easily 
handled when evipal is given first in order to quiet 
the patient. Only a few cubic centimeters are 
necessary (3 to 6) in order to insert the spinal 
needle in the subarachnoid space without pain; 
the breaking of the needle by an agitated patient 
is thus avoided. When the operation under spinal 
anesthesia takes a longer time than planned, 
anesthesia can be prolonged with evipal. If relax- 
ation is not deep enough due to the fact that too 
small a dose had been given intradurally or that 
there is insufficient anesthesia higher than the 
intradural block, it can be augmented by intra- 
venous anesthesia. 

B. The value of paravertebral anesthesia in 
renal surgery has been previously discussed by 
the author. In the years 1927 to 1929 we pub- 
lished reports of 425 paravertebral anesthesias in 
urologic surgery with good results. At that time, 
we stressed the point that in spite of a technically 
perfect paravertebral block there may be pain 
from pulling on the kidney pedicle due to the sym- 
pathetic fibers which accompany the vessels. We 
had to overcome this annoyance in some cases 
with ether or gas, since a good intravenous anes- 
thetic of brief duration was not available. We 
would like to recommend the combination of para- 


vertebral anesthesia with evipal for urologic 
surgery. For nephrectomy and pyelotomy the 
injection of the twelfth dorsal and the first lumbar 
segment is sufficient, for ureter operations the 
lower segments (two to four) have to be added. 
The operation is started under the paravertebral 
block and then evipal is administered only during 
the short time of unavoidable traction on the 
pedicle, vessels, and ureter. It may be that this 
combination will persuade some anesthetists to 
avail themselves of the definite advantages of the 
paravertebral block in a greater range of condi- 
tions when supplemented by the effect of a short 
intravenous anesthesia. 

C. Sacral or caudal anesthesia or epidural anes- 
thesia, as it is also known, renders a field wherein 
intravenous anesthesia is of value. All users of 
sacral anesthesia have occasionally encountered 
difficulties. In 1929 we published reports of 370 
cases operated on under sacral anesthesia. Fifteen 
patients required additional anesthesia for which 
ether was employed. It is not very advisable, 
however, to use ether because of the marked exci- 
tation stage. Evipal is a much better agent for 
overcoming the painful moments of the sacral 
block. It is particularly helpful in the perform- 
ance of a prostatectomy when the pulling on the 
capsule or on the neck of the bladder may cause 
pain. 

D. As to splanchnic anesthesia the same indi- 
cation holds true. Whether one uses the anterior 
method (Braun) or the posterior splanchnic block 
(Kappis), we as well as others have occasionally 
observed that relaxation was not complete. Trac- 
tion on the stomach or mesentery may cause pain, 
for instance in gastric resection, gall-bladder, and 
duodenal surgery. When traction in the splanch- 
nic region is unavoidable, it seems advisable to 
make use of the benefits of a short intravenous 
evipal anesthesia. Since there is no excitation 
stage, the surgeon is not disturbed as is the case 
when splanchnic anesthesia has to be supple- 
mented by ether with the consequent pre- 
anesthetic and postanesthetic nausea, vomiting, 
and excitation. 


SUMMARY 


The technique, dosage, and advantages of in- 
travenous evipal anesthesia are briefly discussed. 
An effort has been made to stress particularly the 
wide field of indications, especially its value in 
fracture surgery and in combination with local 
and regional anesthesia. Among these are dis- 
cussed the combination with Boehler’s anesthesia, 
Kuhlenkampfi’s plexus anesthesia, Koenig’s 
method and spinal, paravertebral, sacral, and 








WIDENHORN: EVIPAL ANESTHESIA 93 


splanchnic anesthesia. The results justify the 
use of this intravenous method. It is a reliable 
aid to the surgeon and anesthetist when properly 
used in each individual case. 
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COMPLETE DISLOCATIONS OF THE KNEE JOINT 


A Report of 7 Cases with End-Results' 


H. EARLE CONWELL,? M.D., F.A.C.S., Birmingham, Alabama 


RUFUS HENRY ALLDREDGE,' M.D., New York, New York 


UDGING from personal experience and a 
review of the literature, complete dislocations 
of the knee are still rare, despite the ever in- 
creasing hazards of modern transportation 

and industry. The average hospital has admitted 
not more than 2 or 3 patients with such injuries 
and many, none at all. These dislocations if 
present on admittance to the hospital are fre- 
quently reduced immediately by the resident 
staff, and for this reason escape the attending 
surgeon’s observation until a later date. 

The literature on this subject, therefore, is 
woefully lacking in information and is full of 
conflicting opinions as to the proper treatment. 
Since the condition is so rare most of the articles 
written are based upon the observation of a 
single case. 

It is our purpose at this time to present 7 cases 
of complete dislocation of the knee joint, to de- 
scribe the treatment used, and to report the late 
results. In 1 case 14 years has elapsed since the 
injury. All patients were treated in the Em- 
ployees’ Hospital by the orthopedic service. 

The treatment of dislocation of the knee joint 
after reduction has been accomplished resolves 
itself fundamentally into the treatment of the 
injured ligaments which support the knee. It is 
necessary, therefore, to review briefly the anatomy 
and function of these important structures. Be- 
cause of the large surface area of the articular 
surfaces of the knee joint, any complete disloca- 
tion necessarily causes a rupture and tearing of 
the ligaments about the knee. 

The knee joint is supported and stabilized 
directly by many important ligaments and in- 
directly by the muscles and tendons which rein- 
force the ligaments. The crucial ligaments are 
located in the interior of the joint and serve 
chiefly to stabilize the knee in the anteroposterior 
plane. They also contribute to a lesser degree to 

! From the Orthopaedic Clinic of the Employees’ Hospital, Fairfield, 
Alabama. 
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stabilization in the lateral plane. The anterior 
crucial aids in preventing the tibia from being 
dislocated anteriorly and is the first of the 
crucials to be ruptured in anterior dislocations of 
the knee. The posterior crucial likewise prevents 
posterior dislocation of the tibia on the femur and 
is the first of the two to rupture in posterior dis- 
locations of the knee. 

However, as Philip Wilson (15) correctly points 
out, “the lateral ligaments constitute the outer 
defenses of the crucials and injury to the latter 
scarcely ever occurs without accompanying 
damage to the former.”’ The internal and external 
lateral ligaments are the strongest ligaments of 
the knee joint. They serve chiefly to stabilize the 
knee in the lateral plane. It is highly probable 
that the importance of these has been under- 
estimated while that of the crucials has been 
overestimated. 

The small and less important internal and ex- 
ternal lateral patella ligaments are located ante- 
rior to the lateral ligaments. The quadriceps 
muscle and tendon and the patella tendon support 
the knee joint anteriorly. The strong, oblique 
popliteal and arcuate popliteal ligaments support 
the joint posteriorly. Besides the ligaments of the 
knee, all the muscles of the thigh having attach- 
ments below the knee aid in supporting this joint. 
The two heads of the gastrocnemius also add 
strong support (Fig. 1, A). 

Complete dislocations of the knee joint are 
classified according to the relation of the upper 
end of the tibia to the lower end of the femur. 
The tibia may be dislocated in one of five posi- 
tions on the femur and they are named in the 
order of frequency: (1) anterior, (2) posterior, 
(3) lateral, (4) medial, and (5) rotary (Fig. 1, B). 

Complete dislocations of the knee joint are 
caused by severe direct or indirect violence. The 
type of dislocation received is dependent upon 
the direction and location of the violence. When 
a direct blow is received upon the external side 
of the knee above the joint, the femur is driven 
inward resulting in a lateral dislocation. If the 
blow strikes below the knee, the tibia would be 
driven medially producing a medial dislocation. 
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Likewise, direct blows received on the front or 
back of the leg may cause anterior or posterior 
dislocations, according to whether the blow lands 
above or below the knee. Anterior dislocations 
usually occur when the knee is extended and 
posterior dislocations when it is flexed. Rotary 
dislocations are usually caused by getting the 
foot caught in a rotating wheel. 

Dislocations may also result from indirect 
violence as occurs when one is standing in a fallen 
elevator or when one steps into a hole while 
running. All cases are not dislocated in one plane 
only. Some cases may be complete dislocations 
in one plane and partial in the other. Case 1 
reported here will illustrate this as it was a com- 
plete posterior dislocation and a partial medial. 
The ligaments may be so badly disrupted that 
the postition of the dislocation will be difficult to 
classify. 

Injuries to structures other than the joint and 
ligaments sometimes occur and may cause serious 
complications. Serious fractures in complete dis- 
locations are rare. Chip fractures of the condyles 
of the femur or tuberosities of the tibia, however, 
occur occasionally and are more common in dis- 
locations in the lateral plane than in the antero- 
posterior plane. Fractures of the tibial spine are 
common. The semilunar cartilages may be frac- 
tured or dislocated, causing difficulty in reduction. 
The capsule of the knee joint is usually exten- 
sively lacerated, but a narrow tear may result in 
irreducibility, which will necessitate open reduc- 
tion. A dislocation may be compounded and is a 
serious complication. Injuries to the blood vessels 
in the popliteal space rarely occur. Rupture of 
the popliteal artery may result in gangrene. 
Anterior dislocations are accompanied by this 
complication more than any other type. This is 
because of the anatomical fixation of the popliteal 
artery (10). It is possible, however, for only the 
intima of the artery to be injured and cause a de- 
layed gangrene. Aneurisms sometimes develop 
but are rare. Nerve injuries, especially injury to 
the common peroneal, are not infrequent but are 
seldom permanent. There may, however, be 
complete severance of the nerve resulting in 
permanent injury, if proper treatment is not 
carried out. 

The diagnosis is not difficult. The history of a 
severe injury and the gross deformity are self- 
evident. Pain and preternatural mobility are 
usually present on attempts at movement of the 
extremity. Roentgen examination should be 
made if possible, as this will reveal any associated 
fractures and the exact type of dislocation. Com- 
plications should always be looked for. 











Fig. 1, A. The important ligaments of the knee joint. 
E. C., External condyle; E. S. C., external semilunar 
cartilage; E. L. L., external lateral ligament; F., fibula; 
I. M., interosseus membrane; T., tibia; Fe., femur; P. C. L., 
posterior crucial ligament; A. C. L., anterior crucial liga- 
ment; I. S. C., internal semilunar cartilage; T. L., trans- 
verse ligament of semilunar cartilages; I. L. L., internal 
lateral ligament; P. L., patellar ligament; A. P., articular 
surface of patella; Q. M., tendon of quadriceps muscle. 
(Sketched from Toldt’s Atlas of Human Anatomy.) 


Any complete dislocation of the knee joint 
should be properly splinted and sent to a hospital 
where proper treatment can be instituted. It is 
only by the institution of early proper treatment 
that instability of the knee may be prevented. 

Closed reduction at the earliest possible mo- 
ment is imperative. General anesthesia is indi- 
cated in most cases because a relaxation of the 
muscles is necessary. Such procedure prevents 
further stretching and possible tearing of the 
already overstretched muscles, tendons, nerves, 
and vessels. Reduction is usually accomplished 
without difficulty and should be performed by 
traction on the leg and pressure and counter 
pressure on the dislocated lower end of the 
femur and upper end of the tibia. Hyperexten- 
sion of the leg or increasing the deformity is not 
only unnecessary but dangerous in that it may 
cause a rupture of a vessel or tearing of a nerve. 
If closed reduction is impossible, a dislocated 
semilunar cartilage or a narrow tear in the joint 
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Fig. 1, B. Types of complete dislocation of the knee joint. From left to right; 
anterior, posterior, lateral, medial, and rotary dislocations. 


capsule is probably the cause (12). Open reduc- 
tion in this case should be done immediately. 
Complications must be sought for and treated as 
indicated, each case being individualized. 
Prolonged immobilization is more essential 
here than in any other dislocation. A plaster hip 
spica should be applied to include the foot. It 
may be bivalved if swelling necessitates but is 
usually not necessary. The cast may be removed 
in from 6 to 8 weeks when gradual active motion 
may be started, together with active weight 
bearing. Weight bearing may be allowed earlier, 
however, in a cast or a metal brace which will not 
allow any motion at the knee. The thigh muscles, 
especially the quadriceps, should be concentrated 
upon and developed to the fullest extent as they 
help greatly in stabilizing the knee. The quadri- 
ceps, if properly developed, will usually com- 
pensate for the crucial ligaments and functions 
to stabilize the knee in the same plane as the 


crucials do. CASE REPORTS 

CasE 1. W. W., a colored male, aged 30 years, was 
admitted to the Employees’ Hospital on November 11, 
1921. A few hours previously he had been struck from 
behind, unexpectedly, while shoveling ore, by a large 
sliding rock, causing both legs to be wedged between the 
rock and a steel car. His blood pressure was 120 systolic 
and 80 diastolic; pulse, 84; respiration, 20; and tempera- 
ture, 98.4. Apparently, he was not in shock. Examination 
of the lower extremities revealed a gross deformity of the 
left knee with about 2.5 centimeters’ shortening of the leg. 
Extreme pain and discomfort were experienced on move- 
ment. Flexion and extension were impossible. The upper 
end of the tibia was prominent anterior to the femur, and 


it was apparent that there was a complete dislocation of 
the knee. There was no evidence of any disturbance to 
the circulation as the posterior tibial and dorsalis pedis 
arteries were palpable. There was, however, a definite 
injury to the common peroneal nerve. 

The patient also complained of severe pain in the region 
of the upper third of the right femur. On examination, 
there was found severe pain and tenderness to pressure 
and on movement of the leg preternatural mobility. A 
fracture of the upper third of the right femur was evident. 

Roentgenograms were taken of the region of the left 
knee and upper third of the right femur. There was a 
complete anterior dislocation of the left knee joint with 
an overlapping of about 2 centimeters of the joint surfaces 
(Fig. 2, A). No associated fractures in this region were 
present. The right femur showed a comminuted fracture 
of the upper third with no overlapping of the fragments. 

The patient was immediately removed to the operating 
room where closed reduction was executed under ether 
anesthesia. The dislocation was reduced by traction on 
the leg and pressure on the upper end of the tibia and 
counter pressure on the lower end of the femur. No diffi- 
culty was encountered in performing the reduction, due 
to the extensive ligamentous injury. Reduction of the 
fracture of the right femur was accomplished. 

A bilateral hip spica was then applied to extend down- 
ward to include both legs and feet while traction was 
maintained on the right leg. The knees were put up in 
slight flexion. 

Two days later roentgenogram showed the dislocated 
knee to be completely reduced and the fractured right 
femur to be in good position. The cast was removed after 
6 weeks. At this time active motion and gentle massage 
were begun. This, together with hot baths and physio- 
therapy, was carried out over a long period of time. He 
was discharged from the hospital on January 23, 1922, 
over 2 months after admission with good union of the 
fracture of the right femur and increasing motion of the 
left knee. The patient was seen in the out-clinic from 
time to time after this. 
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Fig. 2. A, Roentgenogram showing anteroposterior view 
of the anterior dislocation of the left knee joint encountered 
in Case 1. B and C, End-results 14 years after reduction 


He was seen again at our request for a follow-up, on 
January 15, 1936, over 14 years after his injury. He had 
perfect alinement of the left leg and did not limp on this 
side. There was no lateral motion of the knee joint in 
either direction, regardless of how much pressure was 
brought to bear on the leg. There was no forward or 
backward movement of the tibia on the femur to indicate 
injury to the crucial ligaments. He had full extension and 
flexion at the knee when lying flat on his back but lacked 
a few degrees of full flexion when in the squatting position 
(Fig. 2, B). There was no evidence that the knee had ever 
been injured. He has no pain or discomfort or feeling of 
fatigue and has been doing manual labor for many years. 

CAsE 2. P.S., a colored male, aged 26 years, was ad- 
mitted to the Employees’ Hospital on December 1, 1922. 
A short time before admission he was thrown out of a 
wagon which was drawn by a pair of runaway mules. The 
exact mode of injury was not known, except that he fell 
on his right knee. Examinations revealed a marked de- 
formity of the right knee. The upper end of the tibia was 
displaced completely anterior to the lower end of the 
femur. The lower end of the femur itself was displaced 
posteriorly into the popliteal space. 

The right lower extremity was about 2 centimeters 
shorter than the left. Circulation in the foot was good and 
there was no evidence of any complications. Roentgeno- 
grams were made which showed complete anterior disloca- 
tion of the knee joint with about 2 centimeters of overlap- 
ping. There were no associated fractures. The patient was 
immediately taken to the operating room, and a closed 
reduction was performed under nitrous oxide anesthesia. 
The reduction was carried out similar to that in Case 1. 
A posterior molded splint was applied to the leg. The 
patient was discharged 18 days after admission with the 
splint on the leg. He was advised to return in 2 weeks for 








of the anterior dislocation of the left knee. The knee is 
perfectly stable, and there is a full range of motion. 


observation, but there is no record of further progress. He 
could not be located for follow-up examination. 

Case 3. A. W., colored male, aged 31 years, was ad- 
mitted to the Employees’ Hospital, January 30, 1923. 
He stated upon admission that while working in a mine 
he was struck by a large rock from the front on the right 
leg near the knee, while standing. Examination showed 
the right lower extremity to be about 2.5 centimeters 
shorter than the left, with a gross deformity at the right 
knee. The lower end of the femur was visible and palpable 
anterior to the tibia, and the upper end of the tibia had 
been displaced backward into the popliteal space. There 
was no evidence of complications. Roentgenograms were 
made which revealed a complete posterior dislocation of 
the knee joint with a small associated chip fracture of the 
external tibial tuberosity. There was no evidence of any 
complications. 

The patient was carried immediately to the operating 
room where closed reduction was performed under nitrous 
oxide anesthesia without difficulty and a plaster cast 
applied. He was discharged from the hospital on March 
3, 1923. The cast was removed in 8 weeks and at this 
time there was moderate, lateral motion at the knee, with 
only to degrees’ flexion. He began weight bearing with 
crutches and in 44% months had a moderate amount of 
lateral motion on abduction of the leg with 90 degrees’ 
flexion. When discharged 5!4 months after injury he had 
full extension with 100 degrees’ flexion at the knee. There 
was still a moderate amount of lateral motion, due to 
weakness of the internal lateral ligament but this was 
gradually improving. He could walk without crutches 
and with a fair degree of security. 

Patient was seen again January 15, 1936, almost 13 
years after the injury. He walked without a limp, had a 
stable, painless knee and could ascend and descend stairs 








Fig. 4. Roentgenogram of Case 5 showing a rotary dis- 
location of the right knee. There is also a partial lateral 
dislocation of the knee. (Courtesy Key and Conwell) (9). 
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Fig. 3. A and B, End-results of Case 





: 3, 13 years after reduction of a complete 
posterior dislocation of the right knee. The knee is stable and painless. There is 
full extension. Patient lacks only a few degrees of full flexion. 


without difficulty. The alinement of the leg was excellent. 
There was no lateral motion in either direction. The tibia 
could not be displaced forward or backward as ordinarily 
occurs in crucial ligament rupture. He could do as much 
work or as hard work as he had ever been able to do without 
pain or fatigue. He has full extension and about 150 de- 
grees’ flexion (Fig. 3). The knee was considered normal 
by the patient. 

Case 4. L. C., a colored female, aged 26 years, was 
admitted to the Employees’ Hospital, September 3, 1923. 
She stated that she was knocked into a ditch and when she 
fell she received an injury to her left knee. Examination 
showed the tibia to be displaced anteriorly at the knee 
with the lower end of the femur projecting posteriorly 
into the popliteal space. The left lower extremity was 
about 3 centimeters shorter than the right. There was no 
evidence of complications. Roentgenograms were taken 
which revealed a complete anterior dislocation of the knee 
joint with a complete disassociation of the articular sur- 
faces and 3 centimeters’ overlapping. No fracture was 
present. The cast was removed after 6 weeks when active 
motion, heat, and massage were begun. It was found 
after removal of the cast that the patient had a common 
peroneal nerve injury which showed gradual improvement, 
The patient was discharged 8 weeks from the time of the 
injury at which time she was carrying out active motion, 
and applying heat and massage to the left knee. Despite 
the fact that the patient was advised to return to the out 
clinic for observation she was never seen again. It was 
found in the follow-up that she had died of a burn about 
10 years after the injury. Her husband stated, however, 
that she did not have any disability in the knee after a 
year from the date of injury. He also stated that she did 
not limp, could go up and down steps without difficulty, 
and did not complain of the knee in any way. 
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A 


Fig. 5. A, Lateral roentgenogram of Case 6, showing a 
complete anterior dislocation of the knee joint. (Key 
and Conwell, Management of Fractures, Dislocations and 
Sprains, page 945. St. Louis, Mo.: C. V. Mosby & Co., 


Case 5. E. F., a colored male, aged 21, was run over 
by an ore car in a mine, the wheels of the car passing over 
his legs and pelvis. He was admitted to the Employees’ 
Hospital on January 22, 1926, a few hours after injury. 
Examination revealed a rotary dislocation of the right 
knee (Fig. 4), a double fracture of the shaft of the left 
femur and a traumatic amputation of the distal half of 
the penis. He was not in severe shock, despite his injuries 
and hemorrhage. The right knee presented a gross de- 
formity. The width of the right knee was almost twice 
that of the left. The right foot and leg were rotated to 
the right through an arc of go degrees, and the dislocation 
was stabilized in that position. Further examination 
revealed no nerve or vessel injury. Roentgenograms 
(Fig. 4) were made which confirmed the diagnosis of an 
external rotary dislocation of the right knee with no 
associated fracture; also a partial lateral dislocation. 

Under ether anesthesia closed reduction of the dis- 
located knee was accomplished without difficulty. A 
circular plaster cast was applied to the right leg. Skeletal 
traction was applied to the left femur with calipers. The 
amputated penis was properly treated. 

The cast was removed from the right leg and the calipers 
were removed from the left femur after 4 weeks. The left 
femur was immobilized in a plaster hip spica for 4 more 
veeks. The right knee was immobilized with a board 
splint for 2 more weeks making 6 weeks’ immobilization 
‘or the dislocated right knee. At the end of this time the 
patient was allowed to be up in a wheel chair and active 
notion, heat, and massage were instituted. The penis 
healed without infection. The patient was discharged 
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1934.) B and C, End-result obtained in Case 6, 7 years 
following reduction of the fracture. The knee joint is stable 
and the patient now has practically a full range of mo- 
tion. 


from the hospital April 15, 1926, or about 2!4 months 
after injury, at which time he had about 45 degrees’ 
flexion of the right knee with full extension. Lateral move- 
ment was present at the knee to a slight extent. Weight 
bearing was begun May 7, 1926, i.e., 4 months after injury, 
with the aid of crutches. One crutch was discarded 3 
weeks later, and the other 3 weeks after this. Full flexion 
and extension of the right knee were present, with no in- 
stability in either plane, when patient was seen July 16, 
1926. There was also good union and alinement of the 
left femur at this time. Sexual desire and intercourse were 
not interfered with. The patient returned to work July 
20, or about 6 months after the injury, with no disability. 

He was admitted to the hospital again 2 years later with 
a specific urethritis. In reply to further questioning he 
again insisted that his sexual indulgence had not been dis- 
turbed by the injury. He further stated that he could do 
anything in the way of work or activity that he could 
before the injury. There was no abnormal motion in the 
right knee and full flexion and extension were present. 

Case 6. E. S., a colored female, aged 27, very obese, 
was admitted to the Employees’ Hospital, May 26, 1929. 
Six hours previous to admission she fell on the left knee. 
For the first 3 or 4 hours there was very little pain and 
she thought nothing about it, even though she could not 
walk. The knee became swollen and painful, however, 
after about 6 hours, and she was sent to the hospital. 
Examination revealed a marked deformity at the left knee 
joint. Because of the massive swelling and the obesity 
of the patient it was impossible to determine the condition 
present until a roentgenogram was made. 


ee 
A 

Fig. 6. A, Roentgenogram of Case 7, showing a complete 

dislocation of the left knee joint. (J. Am. M. Ass., 1936, 

106: 1252-1256.) B and C, End-results of Case 7, 114 


Roentgenograms revealed a complete anterior dislocation 
of the knee joint with about 2.5 centimeters’ overlapping 
(Fig. 5, A). There was no evidence of any complications. 
The patient was carried immediately to the operating 
room and closed reduction was accomplished under ether 
anesthesia without difficulty. A circular plaster cast was 
applied to the entire lower extremity. She was discharged 
4 days later, May 30, 1929. 

The cast was removed 18 days after application and 
active motion was begun. She was seen again in 2 weeks, 
when she had full extension and 50 degrees’ flexion with a 
moderate amount of lateral motion at the knee. She was 
advised to return in 2 weeks, but was never seen again 
until she was located January 15, 1936, or about 7 years 
after the injury. At that time she walked without a limp. 
The alinement of the leg was excellent, and there was full 
extension with complete flexion (Fig. 5, B and C). There 
was, however, a small amount of lateral motion, both 
internal, and external. She had fairly stable, painless knee, 
but complained of excessive fatigue when doing hard work. 
She could assume the squatting position and rise without 
any support. Walking up and down steps was not difficult, 
and it made no difference which foot she ascended or de- 
scended on. Except for the excessive fatigue and slight 
lateral motion, this result is as good as could be expected 
in any dislocation. 

Case 7. T. M. This case has previously been reported 
(3) but is being included to complete the series. Briefly 
the history is as follows: A white male aged 57 years re- 
ceived an injury to his left knee when he stepped into a 
hole about knee deep at the bottom of which was a rotating 
wheel. The rotating apparatus caught his foot twisting it 
around, he then lost his balance and fell toward his left 
side, the foot and leg being fixed up to the knee. The other 
foot and leg were free. 

He was admitted to the Employees’ Hospital November 
I, 1934, a few minutes after the accident. Examination 
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years after reduction. The knee is stable, there is full 
extension and 30 degrees’ flexion. 


revealed a complete lateral dislocation of the left knee with 
a small associated chip fracture of the internal condyle of 
the tibia (Fig. 6, A). There were no complications. Closed 
reduction was performed under general anesthesia without 
difficulty. A plaster spica was applied to the hip to include 
the entire leg. This was removed in 6 weeks when massage 
and physiotherapy were begun. In the seventh week a 
metal brace was applied which allowed flexion and ex- 
tension at the knee. The brace was discontinued July 15, 
1935, or 7 months after injury. At that time he had about 
15 degrees’ flexion at the knee with full extension. The 
knee was stable and there was no lateral or anteroposterior 
movement of the tibia on the femur. He was seen again 
April 1, 1936 or 1% years after injury when he was walking 
without aid and had no pain. There was 30 degrees’ flexion 
of the knee with full extension (Fig. 6, B and C). 


SUMMARY 

This is an unusually large series of cases of 
complete dislocation of the knee joint. It is the 
greatest number of cases from any one clinic 
which we have been able to find reported in the 
literature. Complete dislocations of the knee 
are no doubt more common than is generally 
known, because it is probable that many cases 
have not been reported. 

The ages of the patients in this series ranged 
from 21 to 57 years. Only one was over 31 years 
of age. All of the dislocations were reduced 
under general anesthesia by the closed method 
without difficulty. No serious complications 
were encountered but 2 patients had fractures of 
the femur in the opposite extremity. Results in 
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these patients’ knees were as good as in any of 
the others. Injury to the common peroneal nerve 
was observed in two cases but both cleared up 
without operation. 

The average length of time of immobilization 
was about 6 weeks. All patients were immobilized 
for 6 weeks except 1 immobilized for only 18 days. 

Final end-results have been obtained in 5 of 
the 7 cases, the time interval after injury ranging 
from 1% to over 14 years. The results are 
gratifying. 

All types of dislocations except medial have 
been represented in this series. We believe the 
prognosis is better in dislocations in the antero- 
posterior plane than in the lateral. 

Some of these cases still had considerable in- 
stability of the knee after 5 months but they 
became stabilized Jater due to exercise. For this 
reason we believe that no operative procedure 
for stabilizing the knee would be indicated until 
the lapse of at least a year’s time. 

CONCLUSIONS 

1. Dislocations of the knee joint are probably 
more common than is generally known. 

2. Immediate closed reduction under general 
anesthesia with prolonged immobilization has 
yielded gratifying results. 

3. No immediate operative repair of the in- 
jured ligaments is indicated. Operation for 
stabilization should not be done for at least a 
year. 

4. If proper treatment is instituted early, con- 
servative treatment will yield the desired result. 

5. Development of the quadriceps muscle is 
very important in the after-care of these patients. 
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MULTIPLE STAGE OPERATION FOR DIFFICULT SADDLE 
AVOIDANCE OF SCAR 


J. F. S. ESSER, Monaco 


N pronounced luetic saddle nose,a simple oper- 
ation can help greatly only if skin from a 
distance is added. For nearly 20 years I have 
used the following procedure in such cases. 

First, I implant a piece of cartilage under the skin 
of the forehead in such a manner that after a period 





Figs. 1 and 2. Before operation. 





Fig. 3 and 4. After the first operation. 


of at least 3 weeks the skin over the cartilage 
produces a ‘biological flap’? which includes the 
cartilage and at times even periosteum. Perios- 
teum is found if an “epithelial inlay” has previ- 
ously been placed between periosteum and bone 
in cases with scarred nasal mucosa, to supply it 
with skin grafts. The cartilage, which heretofore 
has seldom been used, especially in Germany, was 
taken from the second rib; I have come to prefer 
cartilage to bone or ivory as cartilage has no 
vessels and is fed directly by osmosis and imbibi- 
tion through the perichondrium, hence it is well 
adapted for use as transplantation material. I in- 
troduced the method of obtaining the costal car- 
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tilage through a bow string incision in the skin, 
over the seventh and following ribs near the ster- 
num. Generally in complicated cases I liberate 
one or more pieces of cartilage for use at once and 
place additional pieces of cartilage directly under 
the skin of the upper border of the chest wound. 
This method is now generally used. 

I reported several such cases in my book en- 
titled ‘‘Biological Flaps” and mentioned the ad- 
vantage of the method of reconstruction of the 
nose without skin incision.! 





Fig. 5 and 6. After the second operation. 


I will describe now a simpler method which can 
be used in different cases. First, I make an in- 
cision at the inner side of the nostril and implant 
into it a long piece of rib cartilage after having 
released the skin of the nose and the surrounding 
cheek from the scarred deep tissues. I always 
close the nostril wound with fine metal sutures. 
During the same operation I prepare two addi- 
tional shorter, thick flat pieces of rib cartilage and 
place them as reserve grafts under the skin at the 
upper border of the chest wound. Two weeks 
after complete healing, I commence daily massage 
and manipulation of the implanted nose cartilage 
in an effort to stretch the surrounding skin and 
at the same time to mobilize the nose. Several 
weeks later, I implant another piece of rib carti- 
lage, which has been held in reserve as noted, 
between the first implant and the bony nose 
skeleton. 


1 Nasenplastik ohne Hautschnitt. Deutsche Ztschr. f. Chir., 1921, Band 
164, Heft 103. 

















FRACTURES OF THE FEMUR 
TRACTION 


MYRON A. SALLICK, M.D., F 


HE Russell traction treatment for femo- 

ral fracture was not generally adopted on 

the ward services of the Beekman Street 

Hospital until March, 1932. Prior to that 
time, this method had been employed here only 
occasionally and with indifferent success. It seemed 
that greater interest and experience might enable 
us to parallel the good results obtained by Russell. 
We felt also that more specific directions for its use 
by others would better bring out its merits as 
claimed for the method by its inventor. We there- 
fore, then, drew up in outline a plan for its routine 
use which has been followed with only slight varia- 
tions in all of our subsequent cases. Aside from 
minor modifications and more exact specifica- 
tions in certain details, this routine is patterned 
after the original description of the Russell trac- 
tion method (3). A copy of the routine follows: 


GENERAL INSTRUCTIONS FOR ROUTINE USE 
OF RUSSELL TRACTION 


1. This method is employed in all fractures of the femoral 
shaft and for intertrochanteric fracture. 

2. The bedspring is to be flat, preferably without Gatch 
attachment. If a Gatch type bed is used, neither end may 
be raised. Pillow under head is allowed. 

3. Foot of bed is elevated on 8 inch blocks. 

4. To minimize friction, rope should be of small caliber 
(preferably ‘‘ Hatter’s Cord’’) and the pulleys large. 

5. The extremity lies on two soft pillows, one under thigh 
supporting fracture site and extending beneath knee. The 
second pillow lies under leg so that heel just rests free of 
mattress. 

6. The hip is to be maintained at 20 degrees of flexion 
and not over 15 degrees abducted from midline of body. 
These angles are to be verified by protractor. The knee is 
to be so flexed that the leg will be approximately parallel 
with the bed. This will usually mean that angle at the knee 
will be about 160 degrees. 

7. Overhead pulley should be about opposite lower limit 
of anterior tuberosity of tibia. Rope here forms an angle 
of about 60 degrees. 

8. Sling under knee must be broad and popliteal fossa 
protected by a thick felt pad. In low shaft fractures, posi- 
tion of sling may be shifted somewhat proximally. 

g. A foot-piece is not employed. 

1o. Traction is obtained through moleskin adhesive on 
leg extending not above level of fibular head nor below up- 
per limits of malleoli. 

11, Traction weight limits 6 to 12 pounds for adults, 3 
to 6 pounds for children. 

12. The extremity is measured daily until length equals 
sound limb. When required, daily check-up by x-ray film 

‘From the Surgical Services of the Beekman Street Hospital. 
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TREATED BY THE 
METHOD! 


RUSSELL 


.A.C.S., New York, New York 


or fluoroscope is made during the first week and the trac- 
tion weight is altered to insure full correction of displace- 
ment while guarding against overpull. 


From the adoption of this routine up to Janu- 
ary, 1935, we had instituted Russell treatment in 
34 cases of femoral fracture. Of these, 5 patients 
remained in the hospital for a short period only 
and will not be included in this study. Of the 29 
remaining, distribution by years was as follows: 
9 in 1932, 9 in 1933, and 11 in 1934. It is felt that 
sufficient time has now elapsed so that a review of 
our experiences based upon these cases should 
enable us to form some critical evaluation of this 
method. 

GENERAL CONSIDERATIONS 

Of the 29 femoral fracture cases comprising this 
group, the fracture was in the shaft of the bone in 
1g cases and in ro was in its upper end alone. In 
the 19 shaft fractures, 8 involved the upper third, 
7 the middle third, and 4 the lower third of the 
bone. Included among the midshaft cases was a 
very extensive comminuted fracture with frag- 
mentation involving the entire shaft. Two of the 
upper third fractures included the upper extremity 
as well as the shaft. One of the lower third cases 
was essentially a supracondylar fracture. There 
were 10 cases of upper extremity femoral fracture. 
Of these the fracture line was intertrochanteric in 
8 and involved the femoral neck at its base in 2 
cases. No intracapsular neck fractures were 
treated by this method during the period em- 
braced by this study. 


TABLE I.—SITES OF FRACTURE 
Cases 
Meyers ee aiid area a cchia eee adie eae ae 19 
RE CRE oi ss No ististias aa soutaeisitannes padaen 8 
CN IN oe ick da cack ave era io ware pa akon 7 
SRE MMM: 82 cohen ip wo ae eee ke 4 
WET GRUPGIIIOY. 5 ois ee ko ec oe dwweee ane es 10 


Te er ee 
Femoral neck (subcapsular)... . 


ND 


The patients were for the most part adults, 
males predominating. There were 5 children un- 
der the age of 12 years. The oldest patient treated 
by this method was 78 years old, there being 2 at 
this age. The youngest patient was 5 years of age. 
We had planned to set our traction weight limits 
at 12 pounds as maximum with 3 pounds mini 
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mum, and the majority of cases came within these 
limits. In 1 case 15 pounds was employed for a 
short period of time as the maximum weight, and 
in another, a child of 7, 2’ pounds’ pull was found 
to be sufficient as a maximum for retaining satis- 
factory position. 

As a rule, in spite of prolonged moleskin ad- 
hesive traction, it was found necessary to change 
the adhesive rarely. In 6 of the cases the original 
adhesive remained in place satisfactorily through- 
out the patient’s stay and required no change. In 
6 other cases the moleskin was changed only once 
after the original application. In 2 cases six reap- 
plications of adhesive were required, this being 
the greatest number of such change found neces- 
sary. When the initial application is made with 
care, trouble caused by the adhesive traction 
bands is insignificant in cases treated by this 
method. The uninjured leg stands pull through 
adhesive far better than does the thigh—the site 
of fracture and often of soft tissue trauma as well. 

Eighteen of the 29 patients were treated by this 
method of traction alone from their admission to 
the time of completion of active fracture treat- 
ment. Of the 11 remaining, treatment was inter- 
rupted in 2 before solid union was obtained be- 
cause these patients developed generalized derma- 
titis unrelated to the fracture which necessitated 
removal of adhesive from the extremities. An- 
other required operative correction of a pre-exist- 
ing condition and here also Russell traction was 
prematurely discontinued, and a plaster body 
spica was substituted. In 5 other cases Russell 
traction treatment alone proved inadequate in 
satisfactorily correcting or maintaining good posi- 
tion, and traction was given up for other meth- 
ods. Four of these cases required open operation 
and 1 was treated by skeletal traction. Some of 
these cases will be discussed in more detail further 
in this paper. There were also 3 patients in whom, 
although the Russell apparatus was retained 
throughout, manipulation under anesthesia for 
correction of deformity was found necessary in 
addition to traction and suspension. 

TABLE II.—TREATMENT 
Cases 
Treated entirely by Russell method Se | 
Russell method interrupted for care of unrelated con- 
Supplementary manipulation required 3 
Russell traction abandoned before 
treatment... 


completion of 


Total pie tee i AON. ) 


In considering the duration of the traction 
period and also the total length of hospitalization, 
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it must be appreciated that in some cases both 
these intervals were shortened or lengthened ac- 
cording to clinical indications as mentioned. This 
point is important in comparing the Russell trac- 
tion method with other means of femoral fracture 
treatment, a comparison of which we intend to 
make in a subsequent publication. 

Of the cases treated by Russell traction alone 
and in which this method was carried to comple- 
tion, the shortest period in the apparatus was 45 
days and the longest period 157 days. As regards 
total duration of hospital stay the shortest was a 
54 day period and the longest treated by this 
method alone 163 days. One patient remained in 
the hospital 184 days, but was in Russell traction 
only 99 days, the period of morbidity being pro- 
longed due to trauma in the opposite extremity. 
There were 2 patients who had much longer peri- 
ods of hospitalization than those mentioned, one 
being on the ward 300 and the other 277 days, but 
in each of these the Russell method had been dis- 
continued at a considerably earlier time and open 
operation with steel plating instituted. The aver- 
age period of time in Russell apparatus was 83 
days and the average duration of hospitalization 
100 days, excluding the open operation cases, and 
122 days when all cases are included. It should be 
emphasized that it is our practice in the treat- 
ment of fractures of the femur not to discharge the 
patient from the hospital until the fracture site is 
clinically solid and abundant callus can be seen by 
x-ray, with the fracture line largely obliterated. 
The early cessation of traction-suspension with 
beginning of union and substitution by plaster 
cast treatment is not our policy. Except in cases 
of young children, patients with this lesion are 
kept in the hospital until they are ready to get 
about in walking caliper splints. 


TABLE III.—-DURATION OF TREATMENT PERIOD 


Shortest full traction period 
Longest full traction period 
Shortest period of hospitalization. . 
Longest period of hospitalization 
Average length of complete traction period. .. 
Average length of hospitalization 
(Russell traction alone) 


It is of interest also, for purposes of comparing 
these results with those by other methods, to note 
the length of time required for the appearance of 
first visible x-ray callus and of firm though not 
solid clinical union. Callus was first reported by 
the radiologist 13 days after the onset of treat 
ment in 1 case, this being the earliest definite 
visualization of new bone formation in this series. 
The longest lapse of time before there was roent 
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gen-ray evidence of beginning union occurred in 
one case in which this finding was first reported 
only after 69 days in traction. Aside from this 
one case 52 days represented the longest period of 
time for earliest callus production as shown by 
x-ray. In the majority of cases callus was first 
seen roentgenologically between 25 and 40 days 
after fracture, the average for all cases being 34 
days. The earliest notation of firm clinical union 
was at 20 days and the longest period of time be- 
fore such notation was found occurred in a case 
which was in traction 116 days before it was 
stated that union had become firm. The average 
length of time before firm clinical union was found 
was 67 days. 


TABLE IV.—DAYS BEFORE CALLUS AND 
CLINICAL UNION 


First visible callus by x-ray 
Earliest 


Average 
Notation of firm clinical union 
Earliest 
Latest 
Average 


ANALYSIS OF RESULTS 

Of all 29 cases, Russell traction treatment alone 
can be reported to have been entirely satisfactory 
in 21. In 3 others, the method was adequate but 
required in addition closed manipulation and 
reduction under anesthesia. For the 5 remaining 
cases the method was found inadequate and was 
abandoned after a period of trial. In 1 the 
Russell method was replaced by skeletal traction, 
and in the 4 others, open operations to secure 
adequate reduction and fixation were found neces- 
sary. It should be noted that in the case in which 
skeletal traction was substituted for the Russell 
method this change was made in the attempt to 
correct persistent overriding and even with the 
skeletal traction together with manual manipula- 
tion this displacement was still not overcome. 
However, union and a good end-result were 
obtained. 

Before proceeding further with analysis of some 
of the problem cases let us review the location of 
the fracture site in its relation to the grade of 
result obtained. It is noteworthy that all cases 
involving only the upper extremity of the bone 
did well. These were 1o in number, 8 being inter- 
trochanteric. The 2 others were neck fractures 
but the fracture line in each was at the base of 
the neck and not intracapsular. The intertro- 
chanteric cases all gave favorable results, corre- 
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sponding with our previous experience in this 
type of fracture treated by other methods. 

When we come to consideration of the shaft 
fractures, however, we cannot report such uni- 
formly successful results. There were 6 cases in 
which the midshaft alone was fractured and of 
these 4 were adequately handled by this method. 
Of the 2 other cases, one required the addition of 
closed manipulation but was returned to the sus- 
pension apparatus and gave no further trouble. 
The other case was complicated by interposition 
of muscle between the fragments and required 
open operation for reduction. It was later re- 
turned to the Russell apparatus, which proved 
satisfactory from this point. In both these cases 
the fracture line was transverse to the long axis of 
the bone. This observation is in accord with our 
usual experience that transverse fractures prove 
more troublesome to handle than do those in 
which the fracture is oblique or comminuted. 
With transverse fractures in the shaft of long 
bones, reduction often proves difficult and union 
is retarded. A single case of very extensive frac- 
ture with fragmentation and marked deformity of 
the entire shaft did unusually well. 

The greatest difficulty came in the treatment of 
fractures of the shaft involving the femur in its 
lower third. In all 4 cases of this type, results 
on review are disappointing. One case required 
closed manipulation and following this procedure, 
with resumption of Russell traction, the end-result 
was good without further intervention. The re- 
sult in the 3 other cases with lower third of shaft 
involvement was in each instance poor as regards 
efficacy of the Russell traction method. Each of 
these patients, after one or more attempts at 
closed reduction under anesthesia, finally came 
to open operation with plating. One of these 3 
obtained a good late result after a long period of 
delayed union. The 2 others must be put down as 
definitely poor results. In recent follow-up exami- 
nations there was found in both shortening and 
considerable restriction of knee motion. 

The upper third cases were found more amena- 
ble to Russell traction treatment than those with 
lower third fractures, although with these also 
the results were not quite as satisfactory as in the 
midshaft cases. One of these patients required 
added manual reduction but was retained in 
Russell traction apparatus and subsequently went 
on to good union with satisfactory outcome. An- 
other case showed considerable overriding which 
closed reduction together with Russell traction 
suspension could not overcome and skeletal trac- 
tion was resorted to. This was the patient pre- 
viously referred to in whom skeletal traction also 
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did not effect complete reduction, so that the Rus- 
sell method in this instance does not suffer greatly 
by comparison with the method of direct bone 
pull. 


Abstracts of a few illustrative cases follow: 


Case 1. (B. S. H. No. 18291.) J. C., a laborer, aged 45 
years, was caught beneath a falling bale of paper, his in- 
juries being restricted to the right lower extremity. On 
patient’s admission to the hospital March 10, 1932, x-ray 
studies showed an extensive comminuted fracture of the 
femur involving almost the entire shaft of the bone (Fig. 1). 
There was seen marked fragmentation and deformity with 
angulation, axial displacement, and shertening. The ex- 
tremity was put up at once in Russell traction with 10 
pounds pull, this weight being increased the next day to 12 
pounds. Check-up x-ray films after 24 hours then showed 
improved alinement of the fragments and restitution of 
bone length. Physiotherapy, in the form of local radiant 
heat and gentle massage was begun on the second day after 
admission. On the fifth day, the weight was returned to 10 
pounds and on the tenth day further decreased to 8 pounds. 
After 7 weeks in traction the pull was further diminished 
to 6 pounds. Definite callus was seen by x-ray on April 11, 
1932, 32 days after the accident. Union was found to be 
clinically firna on June 9, 1932, at which time traction- 
suspension was discontinued, no further local supporting 
measures being utilized. Patient was discharged from the 
hospital on June 27, 1932, 110 days after admission. At 
that time the fracture site was solid with excellent callus 
production (Fig. 2). The patient was ambulatory, utilizing 
walking Thomas caliper splint and crutches. His joint mo- 
tion was increasing. 

This patient was last seen for follow-up examination on 
September 20, 1933, 18 months after his accident at which 
time he reported that he had resumed his usual occupation 
at heavy labor several months previously. There was then 
no visible deformity in the extremity. Union was solid, 
gait was normal, and joint motion complete. Check-up 
x-ray films showed almost complete anatomical restoration 
of the bone. 


Fig. 


Case 1. J.C. 


This case serves strikingly to demonstrate the 
efficiency of Russell traction in the treatment of 
a long fragmented fracture of the femoral shaft. 


CasE 29. (B. S. H. No. 24493.) E. R., a male, aged 28 
years, fell 15 feet down an elevator shaft on September 
14, 1934, sustaining, in addition to other major injuries, a 
fracture of the right femur in its upper third. The site of 
this fracture as well as the extent of its fragmentation and 
displacement is illustrated in Figure 3. Manual manipu- 
lation resulted in only slight improvement in the position 
of the fragments. However, with employment of the 
Russell apparatus the deformity was in large part corrected 
and this case went on to good union. After an initial brief 
period with 15 pounds pull, the traction weight was re- 
duced to to and then to 8 pounds. Good callus produc- 
tion was seen in roentgenograms taken on November 21, 
1934, 67 days after the injury (Fig. 4). On January 1o, 
1935, union was solid and on February 15, 1935, patient 
was ambulatory with a brace. He subsequently resumed 
his usual occupation with no disability referable to his 
thigh injury. 


CasE 9. (B. S. H. No. 20288.) S. F., a peddler, aged 39 
years, while changing a tire on his car was struck by a 
passing automobile. The accident occurred on December 
6, 1932, and patient was brought to the hospital by ambu 
lance immediately afterward, his right lower extremity 
being in emergency Thomas splint traction on admission. 
Injuries were found to be confined to the right femur where 
there was a transverse fracture through the lower third of 
the shaft. The short lower fragment was tilted backward 
and there was overriding of moderate amount (Fig. 5). 
Russell traction was applied to the extremity on day of 
admission, 7 pounds pull being employed at first. The 
weight was increased that evening to 10 pounds and the 
next day to 12 pounds. Closed reduction under general 
anesthesia and fluoroscopic control was then employed in 
an attempt to correct the persistent malposition. Reduc- 
tion could not be accomplished manually (Fig. 6) and it was 
our opinion that soft tissue intervention prevented replac: 
ment of the fragments. Open operation was considered. 
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Fig. 3. Case 29. E. R. 


and Russell traction of 12 pounds was resumed temporarily. 
To our surprise check-up x-ray films taken 2 days later 
showed the short lower fragment to have fallen into cor- 
rect alinement. The efficacy of pull by the Russell method 
was strikingly demonstrated by the reduction after failure 
by manual manipulation. However, as a complicating in- 
cident '4 inch overpull of the fragments had appeared. 
Despite reduction in traction weight to 6 pounds, this over- 
pull was not diminished and in line with our experiences 
in other cases proved an important factor in delaying bony 
union. Because of the persistent delay in bone healing, 
open operation was finally resorted to on April 1, 1933, 
almost 4 months after the accident. At operation separa- 
tion of the fragments with some persistent posterior tilting 
of the short fragment were found. There was little real 
callus but no soft tissue interposition. The fragments were 
freshened, reduced, and maintained by steel plating (Fig. 7). 
The subsequent course was satisfactory although osseous 
healing was slow. At the time of his discharge from the 


Fig. 5. Case g. S. F. 
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Fig. 4. Case 29. FE. R. 


hospital, the patient was ambulatory in a Thomas walking 
caliper splint. Union was solid, but there remained mod- 
erate limitation in knee motion. When last seen 1 year 
afterward the only residual impairment was restriction of 
knee flexion to 90 degrees 


This case illustrates the inefficiency of the 
Russell method alone in the management of frac- 
tures involving the lower third of the femoral 
shaft. Also it again emphasizes the harmfulness 
of overpu!l in the traction treatment of fractures. 


CasE 10. (B. S. H. No. 20420.) M. U., a woman, aged 
22 years, was injured in an automobile collision on Decem- 
ber 25, 1932, sustaining fracture of the left femur. On ad- 
mission to the hospital shortly after the accident, the frac- 
ture line was found to be an oblique one involving lower 
third of the shaft with angulation and posterior displace 


Fig. 7. Case g. S. F. 
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Fig. 8. Case 10. M. U. 


ment of the short distal fragment (Fig. 8). Russell traction 
with 12 pounds pull failed to correct the deformity, despite 
several adjustments in the angles of pull (Fig. 9). Closed 
manipulation under anesthesia also proved ineffective. 
Accordingly after 14 days’ trial the Russell method was 
abandoned and open operative procedure employed. The 
fragments were brought into alinement and position main- 
tained by Lane plate. The postoperative course was com- 
plicated by low-grade local infection which, however, did 
not interfere with bone repair, although restriction in knee 
function has followed. The end-result is shown in Figure ro. 


In this case of oblique lower third femoral frac- 
ture, Russell traction proved inefficient in reduc- 
ing the short distal fragment and open operation 
was found necessary. 

Case 32. (B.S. H. No. 24716.) J..McC., a printer, 60 
years of age, sustained a fracture of lower third of his 





Fig. 11. Case 32. J. McC. 


Fig. 9. Case 10. M. U. 


Fig. 12. Case 32. J. McC. 


Fig. 10. Case 10. M. U. 


right femur in fall from a subway platform on October 1o, 
1934. He was brought to Beekman Street Hospital shortly 
after his accident. Admission x-ray films showed a trans 
verse fracture with moderate angulation and complete pos- 
terior displacement of the lower fragment (Fig. 11). 
Russell treatment was at once instituted, 8 pounds trac 
tion being used. On the following day this weight was in- 
creased to 12 pounds and on the fourth day closed manipu- 
lation was performed under general anesthesia, the Russel] 
apparatus being reapplied after this procedure. Two days 
afterward a second closed reduction was attempted but the 
lower fragment was found difficult to control and the result 
obtained was not satisfactory (Fig. 12). Alteration of 
angles of pull in Russell traction also did not improve the 
displacement. Accordingly, on October 31, 1934, 12 days 
after admission an open reduction with Lane plating was 
performed. The postoperative course was satisfactory; 
complete anatomical restoration was obtained and good 
callus-production was seen by x-ray on January 26, 1935 





Fig. 13. Case 32. J. McC. 
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(Fig. 13). The patient did not return for follow-up exami- 
nation so that his end-result is not known. 


This case illustrates again the inadequacy of 
Russell traction to correct posterior displacement 
of the short distal fragment in lower third frac- 
tures. It must be noted, however, that manual 
manipulation under anesthesia also was ineffec- 
tual in this fracture. 


EVALUATION 


From our experiences in the series of cases here 
reviewed we can say that the Russell traction 
method gives uniformly good results in the treat- 
ment of upper extremity fractures of the femur ex- 
clusive of intracapsular neck fractures. Results 
with this method for midshaft femoral fractures 
have also been favorable in our hands. In the 
treatment of upper third cases, our results, while 
not invariably good have been satisfactory as 
compared with those obtained by other methods. 
In the lower third of shaft cases our experiences 
have been almost uniformly unsatisfactory. 

On the basis of these findings alone, and ex- 
cluding at this time factors which we wish later 
to add on behalf of the further use of Russell trac- 
tion, we believe that this method is certainly to 
be recommended for intertrochanteric fractures. 
Its use is also advocated for shaft fractures in- 
volving the upper two-thirds of the femur but not 
in cases in which the break is situated in the 
lower third of the shaft. 

Other points of interest have come up in the 
course of our experiences with these cases that 
deserve some further mention. We feel that the 
study of angles of pull and their exact adjustment 
to obtain maximum traction efficiency is of great 
importance. In 2 cases, one a midshaft fracture 
and the other involving the lower third of the 
femur, correction of malposition resulted follow- 
ing readjustment of the apparatus to obtain cor- 
rect angle traction. In one of these, increase in 
weight and manipulation under anesthesia had 
proved of no avail, but on the adjustment of the 
joint angles as outlined in our routine for Russell 
traction treatment, definite improvement in posi- 
tion was obtained and demonstrated radiographi- 
cally. This feature and its physical explanation is 
described in detail by Lowry of our staff in a re- 
cent publication. In the other case, which was a 
lower third fracture, manual manipulation had 
failed to correct posterior displacement of the 
short lower fragment but with correction of the 
angles of pull and reinstitution of Russell traction 
treatment deformity was in part overcome. This 


case is one which is included among our poor 
results but here the problem was one of delayed 
union largely due to overpull. The importance of 
overpull as a factor in the delay of bone repair has 
been emphasized by Blum. 

As regards comfort of the patient and the fa- 
cility of nursing care, we feel that unquestionably 
this method of femoral fracture treatment is a 
great improvement over the methods we have 
used in the past. For the care of children in the 
6 to 12 year age period, Russell traction is a par- 
ticularly welcome addition to the available meth- 
ods of treatment, since in these patients neither 
Bryant nor skeletal traction is suitable. Over 
skeletal traction, it offers in addition the advan- 
tage of obviating the necessity of tong or wire 
wounds while at the same time minimizing mus- 
cular atrophy by permitting the early inception 
of physical therapy. 

We have noted also that joint function in cases 
treated by this method has been almost uniformly 
excellent. This is seen even after prolonged peri- 
ods of suspension in the apparatus and despite 
the fact that motion at the joints cannot be car- 
ried on in this apparatus as it can with our skele- 
tal traction methods. This is particularly true of 
knee and ankle motion and has been so uniformly 
noted that the point deserves emphasis. Why the 
joints have remained so freely movable in this 
apparatus in spite of prolonged immobilization we 
cannot explain, but the almost invariable presence 
of good joint motion when the Russell method is 
used is a striking and most gratifying feature. 


CONCLUSIONS 


1. The Russell traction method is suitable for 
the immediate treatment of fractures of the femur 
in nearly all cases and can be employed to carry 
the treatment to completion in most instances. 

2. For intertrochanteric and subcapsular neck 
fractures it represents the ideal method and is 
recommended for routine use in these cases. 

3. It is also the method of choice for fractures 
involving the middle and upper thirds of the 
shaft, although here sometimes requiring supple- 
mentary measures to obtain best results. 

4. In lower third shaft cases, Russell traction is 
not efficient in securing reduction or maintaining 
good alinement and this method is better aban- 
doned in favor of other measures. 
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FRACTURES OF THE SHAFT OF THE FEMUR 


A Critical End-Result Study of One Hundred Five Consecutive Cases 
at the Massachusetts General Hospital 


GEORGE W. VAN GORDER, M.D., F.A.C.S., Boston, Massachusetts 


HE purpose of this paper is to record 

and evaluate the end-results of 105 con- 

secutive femur shaft fractures treated 

by the Fracture Service of the Massa- 
chusetts General Hospital during a period of 6 
years. No cases are omitted and no data are 
withheld. Treatment was directed by different 
members of separate surgical services according 
to a system of rotation. 

Of the 105 patients, 52 were children and 53 
were adults. Figure 1 shows the sex and age 
incidence by decades. Most of the fractures 
occurred in the mid-portion of the femur (78 per 
cent). Ninety-seven of them were simple in type 
and 8 were compound. Of the total, the greatest 
number were transverse (56 per cent), the re- 
mainder being spiral or oblique fractures. Com- 
minution of the bone ends occurred in 16 per 
cent of the cases. 


METHOD OF TREATMENT IN CHILDREN 


Closed reduction. In the treatment of the 52 
children under the age of 15 years in this series, 2 
popular closed methods of reduction have been 
used: (1) simple skin traction with adhesive 
plaster in a straight Thomas splint, followed 
later by a plaster cast (Fig. 2); (2) overhead 
adhesive skin traction, followed later by a plaster 
cast (Fig. 3). 

In 2 cases of this series in children, adhesive 
skin traction with a Thomas splint seemed inade- 
quate to overcome overriding of the bone frag- 
ments, and ice tongs were substituted. One of 
these patients had been treated in an outside 
hospital for 3 weeks before admission, and callus 
was already appearing at the site of fracture. The 
ice tong traction, although not well adapted to 
children, was successful in obtaining perfect re- 
sults in both of these cases. Nevertheless, we 
would no longer recommend the use of ice tong 
traction in children, but use a Kirschner wire 
instead in those exceptional cases where skeletal 
traction is necessary. 

Four children were treated by manipulation 
and plaster casts and all obtained excellent re- 
sults. Manipulation under anesthesia was per- 
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formed in 1o additional cases, but unsuccessfully, 
and these were subsequently treated by traction. 
In this study, no comparative evaluation can be 
made of the use of overhead adhesive traction as 
opposed to adhesive traction with Thomas 
splints. As a general rule, the former was thought 
to be best suited to children under 6 years of age 
and the latter for children above that age. 

The later stages of treatment consisted in the 
use of plaster casts for protection, or of walking 
caliper splints. Of the latter, only 4 were used 
in the series of child cases. 

Open reduction. It is of interest to note that 6 
of the 22 children treated by adhesive traction in 
Thomas splints had open reduction of their frac- 
tures eventually, and that 3 of the 17 cases 
treated by overhead adhesive traction alone also 
had open reductions performed. Of a total of 52 
fractures of the shaft of the femur in children, 11 
(or 21 per cent) were treated by open reduction. 
This percentage of operative reductions for femur 
fractures in children is unusually high and is not 
in accord with the experience of other fracture 
clinics. It is only fair to state, however, that the 
end-results in all of these open reductions in 
children were excellent, except in 2 instances in 
which the original fractures were compound and 
in which the final rating in both cases was “good.” 
It may well be questioned whether open reduc- 
tion is justifiable in children except in very rare 
instances, on the grounds of the danger of opera- 
tion and its possible complications. One child 
suffered from an operative infection associated 
with open reduction and had a local osteo- 
myelitis, which fortunately cleared up and re- 
mained healed for a period of 2 years, when he 
was last seen. Another child was obliged to under- 
go 2 operations for reduction of his fracture 
because of a mistake in operative judgment, 
when no internal fixation was used at the first 
operation. Such experiences might lead us to 
pause before advocating open reductions of frac- 
tures in children, especially since it is well known 
that the broken femur of a child has a remarkable 
tendency to resume its normal shape and length 
if given the least opportunity. 
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ABLE I.—REASONS FOR OPEN REDUCTION 
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METHOD OF TREATMENT IN ADULTS 


Closed reduction. In the treatment of fractures 
of the shaft of the femur in adults at the Massa- 
chusetts General Hospital, the Thomas splint 
has been almost universally employed. In only 2 
cases of the 53 adult fractures of this series was 
another type of splint used, namely, the Hodgen. 
The method of using Thomas splints in the 
treatment of femur fractures in this clinic is 
illustrated in Figures 4 and 5, in which it will be 
seen that the Thomas splint acts merely as a 
means of support for the fractured limb and the 
patient’s body is the counter-weight against 
which the traction force exerts itself. In Figure 
4 the method of treatment with adhesive plaster 
traction is illustrated; while in Figure 5 ice tong 
traction is shown. The great majority of the adult 
fractures in this series of cases were treated by 
ice tong traction. Only 14 cases were treated by 
adhesive skin traction. Eight of these later had 
open reductions of their fractures. None of the 
adult cases was treated by manipulation under 
anesthesia followed by a plaster cast. 

In the treatment of the 53 adult femoral shaft 
fractures, there were 15 open reductions, a per- 
centage of 28. These cases will be discussed 
under the heading of open reductions. 

In most of the cases of fractures of the shaft of 
the femur in adults, walking caliper splints of the 
usual standard make were employed during the 
ambulatory stage of treatment. Forty-five of the 
53 cases used caliper splints, the average time of 
application being 10 weeks after injury, and the 
average length of time worn being 5 months. 


SUMMARY OF OPEN REDUCTION TREATMENT IN 
BOTH CHILDREN AND ADULTS 


Of the total of 105 fractures of the shaft of the 
femur in both children and adults, 26 (or 24 
per cent) were treated by open reduction. Of 
these 26 patients, 11 were children and 15 were 
adults. The high percentage of operative reduc- 
tions in children was commented upon under the 
heading of “Method of Treatment in Children.” 
It is, in the writer’s opinion, too high and prob- 
“bly not representative of the methods employed 
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Fig. 1. Age and sex incidence by decades in 105 cases. 
Total number of fractures, 105: total number in children 
(ages 1-15), 52; total number in adults, 53; total males, 74; 
total females, 31. 


in this clinic at the present time. The ages of all 
of the patients by decades is given in Figure 6 
and shows the surprising fact that exactly one- 
half of the open reduction cases were under 20 
years of age, as compared with the age period 
between 20 and 7o. 

The duration of the fractures before open re- 
duction was performed is graphically recorded in 
Figure 7. It will be seen that in the highest per- 
centage of cases, operation was decided upon 
during the first week of treatment; also that in 
one-half of the total number of open reduction 
cases patients were operated upon within 2 
weeks after their injury. Those patients operated 
upon many weeks after injury, of which there 
were 6, came from outside hospitals where they 
had previously been unsuccessfully treated. 

The site of the fractures in these open reduc- 
tion cases is illustrated in Figure 8, where it will 
be seen that more than half were located in the 
middle third of the shaft. 

The main reasons for operative interference 
are given in Table I. The chief indication for 
open reduction appears to have been mal-aline- 
ment, which in most instances was associated 
also with bone shortening. The four mal-unions 
were old cases, the patients having been treated 
unsuccessfully in outside hospitals. Three com- 
pound fractures required an open reduction at 
the time that a débridement was done. There 
were 2 cases of non-union following open reduc- 
tion in this series. One was that of a compound 
fracture which failed to unite and 3 months 


after injury was operated upon and grafted with 
four tibial grafts tied about the site of fracture. 
This case unfortunately had postoperative sepsis 
inches and 


resulting in bone shortening of 2 
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Fig. 3. The method of treatment used in children under 6 years of age. 
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The method of treatment used in adults when skeletal traction with ice tongs was employed. 


Fig. 5. 
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Fig. 6. Age of patients having open reduction treat- 
ment. Total number of cases, 105. Treatment by open 
reduction, 26, or 24.7 percent. Children, 11 cases. Adults 
15 cases. 


chronic osteomyelitis. The second case was that 
of refracture of an old mal-united femur, which 
had united in an outside hospital, with overriding, 
angulation, and a marked knock-knee deformity. 
The re-fracture was performed in this clinic by 
open reduction, with plating and osteoperi- 
osteal grafts, but non-union resulted. It was 
because of this non-union that a second open 
reduction was performed, a bone graft from the 
left tibia being used. This was successful in 
establishing union, but there was a permanent 
knee flexion of 20 degrees, with 15 degrees of 
motion, shortening of more than 1 inch, together 
with the residual knock-knee deformity. 

Three patients had open reduction of their 
fractures because of (1) imbecility, (2) non-co- 
operation, and (3) inability to restrain the patient 
from removing the traction apparatus. They are 
listed under the heading of ‘‘mentai status.” 

The type of treatment employed previous to 
open reductions was thought possibly to have 
some bearing upon the necessity for operation in 
these cases, and with this question in mind a 
study of the pre-operative treatment was made 
and recorded in Table II. As shown in this table, 
many different types of treatment were employed. 
While it does not seem justifiable to draw any 
definite conclusion from this data, nevertheless 
the fact that adhesive traction alone was un- 
successful in reducing the fractures in 13 cases, 
or one-half of the total number, might lead one 
to question its efficiency as a method of traction 
when compared with others. Certainly it has 
been the feeling in this clinic that skeletal trac- 
tion is a much more adequate and efficient type 
of treatment for fractures of the femur. Es- 
pecially is this so since with the use of Kirschner 
wires many of the dangers and disadvantages of 
ice tong calipers and Steinmann pins have been 
eliminated. 


TABLE II.—TYPE OF TREATMENT USED PRE- 
VIOUS TO THE OPEN REDUCTION 


Adhesive traction alone 

Adhesive traction plus ice tong traction 
Adhesive traction plus Steinmann pin traction 
Adhesive traction plus plaster cast 

Ice tong traction alone 

Ice tong traction plus plaster cast 
Steinmann pin traction alone 

Plaster cast alone 

Open reduction with no internal fixation 
Unsuccessful reductions by manipulation 
No previous treatment! 


1 Three fresh compound fractures and 2 old mal-united fractures. 


TABLE III.—METHODS OF OPERATIVE FIXATION 
USED 


Sherman bone plate................. 
Parham band 
Suture material 
Bone grafts 
No internal fixation 
Plates and bands removed in 


The materials used in the operative fixation of 
these fractures are mentioned in Table III. Steel 
bone plates were most commonly employed, but 
Parham bands also were used in selected cases 
of oblique or spiral fractures. In 1 case, suture 
material (kangaroo tendon) was used through 
drill holes in the bone ends to hold them in 
apposition. While it was successful in this in- 
stance, the method is not generally approved 
by the members of the Massachusetts General 
Hospital Fracture Clinic, since it is untrust- 
worthy and lacks the advantages of firm fixation 
and perfect alinement afforded by the use of 
plates or bands. 

In the 4 cases having no internal fixation, 2 
were compound fractures. A third case was of 3 
months’ duration with mal-union and 3 inches of 
shortening, which was openly refractured and 
then lengthened by means of ice tong traction. 
The fourth case was an open reduction that did 
not seem to require internal fixation at the time of 
operation but later slipped, necessitating a second 
open reduction. 

The 2 cases in which bone grafts were used for 
internal fixation were fractures that had pre- 
viously failed to unite. 

As a general rule, it is held advisable in this 
clinic to remove foreign materials, such as plates, 
nails, screws, and steel bands as soon as their 
purpose is definitely fulfilled. Thus in the 21 
fractures having plates or Parham bands for in- 
ternal fixation, 15, or 71 per cent, were later 
removed. 
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TABLE IV.—RESULTS OF TREATMENT BY OPEN 


REDUCTION 
Cases Per cent 
16 61.5 
4 15.4 
_2 7-7 
2 7-7 
2 7-7 


*(1) postoperative pneumonia—died 3 weeks after operation; (1) 
coronary thrombosis—died 2 months after operation. 


TABLE V.—COMPLICATIONS DURING TREAT- 
Cases 
Skin abrasions a eats, tbe we . 1 
Associated fractures 
Decubitus 
Ice tong slipping 
Postoperative sepsis 
Respiratory infection 
Feeble-mindedness 
Broken bone plate 


Ice tong infection 
Osteomyelitis (postoperative) 
Delirium tremens 

Coronary thrombosis 
Erysipelas 

Concussion 

Burn from hot water bottle 
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The end-results in the 26 patients having open 
reductions of their fractures is given in Table IV. 
These results are decidedly disappointing. If 
the 2 deaths which were not directly attributable 
to operations, were eliminated, the percentage 
rating would be slightly higher, but even then 
far below what it ought to be. 

Of the 2 cases rated “fair,” 1 suffered from 
operative sepsis and as a result had 2 inches of 
femur shortening, only 10 per cent of knee mo- 
tion, and chronic osteomyelitis. The other was a 
patient who refractured her femur twice after it 
had been plated, breaking the bone plate the first 
time and one of the bone screws the second time. 
These fractures took place in outside hospitals 
after the patient had been walking about in a 
caliper splint. 

The results rated “‘poor’”’ were due to operative 
sepsis, followed by pseudarthrosis in 1 instance, 
and failure of union in an old mal-united fracture 
in the other. Although a second operation of 
bone grafting was done in the latter case and union 
finally obtained, the end-result was poor. 

It was thought that some difference in the end- 
results might be noted in those patients who were 
operated upon early, as compared with those 
whose fractures were of long duration, but the 
end-result ratings in relation to the duration of 
the fractures before open reduction show no 
striking contrasts. 
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Fig. 7. Duration of fracture before open reduction. 
Open reduction cases, 26. First treated in outside hospi- 
tals, 6 cases. 


COMPLICATIONS DURING TREATMENT 


A list of all the complications that occurred 
during the treatment of these fractures is re- 
corded in Table V. They are for the most part 
self-explanatory. The slipping of ice tong points 
in 5 cases and the breaking of steel bone plates in 
3 cases might have been due to faulty technique, 
but in several instances were the direct result of 
meddling with apparatus by patients who were 
either unruly or mentally unbalanced. These 
accidents were fortunately not serious in them- 
selves in any case but had a definite unfavorable 
influence upon the end-results. Pneumonia and 
coronary thrombosis were the cause of death in 
3 patients. The pneumonia death occurred 3 
weeks after an open reduction operation, and the 
operative wound was not infected. Of the 2 
coronary thrombosis deaths, 1 occurred 2 months 
after operative reduction, and the other 4 months 
after admission to the hospital when the patient 
was wearing a walking caliper splint. 

The incidence of postoperative sepsis is higher 
than it should be, occurring in 4 of 26 open re- 
ductions, or about 15 per cent. 

The hospital stay of the 105 patients with frac- 
tures of the shaft of the femur is recorded in 
Table VI. The figures speak for themselves. 


END-RESULTS 


In his paper “Acute Fractures of the Shaft of 
the Femur in Children,’ Conwell states: “The 
general impression that, regardless of the method 
of treatment of fractures of the femur in children, 


good results will be obtained, is wrong. In no 
instances of any fracture in the body is it so 
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Fig. 8. Site of fracture in 26 open reduction cases. 
Numerals represent the number of fractures in each area. 


important that proper treatment be given as in 
the fractured femur of the child. A good limb ina 
child is more important than in the adult. Its 
psychic effect is very important and a disability 
works grave hardships on the youngster.”’ 
Whether we agree with Conwell’s statement in 
every detail or not, it is our feeling also that femur 
shaft fractures in children should not be con- 
sidered lightly, and when gross deformity or 
marked overriding is present, in spite of traction 
treatment, they should be operated ‘upon. 


FEMUR SHORTENING 


In this series of cases, the percentage of children 
with shortening of the femur after treatment was 
15.7. This figure compares very favorably with 
statistics from other clinics where the percentage 
rating has been 30 per cent (W. H. Cole); 41.6 
per cent (Johns Hopkins Hospital); and 54.9 
per cent (Cook County Hospital, V. C. David). 
It is not so good, however, as the results from 
Campbell’s clinic where the percentage of children 
with shortening was 11.7. 

The statistics on shortening of the femur are 
to be found in Table VII. Here we find the 
percentage of adult cases with shortening of the 
femur to be 36, which seems to be unusually high. 
Campbell’s figures show the percentage in 71 
adults treated in his clinic to be 26.7. The 
average amount of femur shortening in the adult 
patients (1.04 inches) is also much greater than it 
should be. 
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TABLE VI.-~—HOSPITAL 
Simple fractures—o7 
Children 


STAY---105 CASES 


Adults 
26 weeks 


5 weeks 
13 weeks 


Maximum 
Minimum 
Average 


Compound fractures—8 
Children 
<r 


Adults 

32 weeks 
8 weeks 
15 weeks 


Maximum 
Minimum... 
Q WOKS. ....6 60456 Average 


TABLE VII.—END-RESULTS—I105 CASES 


Children and adults 
Total number of cases with length of femur 


Number of cases with shortening of the femur 
Percentage of cases with shortening of the femur 
Maximum amount of shortening in inches... . 
Minimum amount of shortening in inches 

Average amount of shortening in inches. ..... 


Children alone 

Total number of children with length of femur 
recorded. ... 

Number of children with shortening of the 
femur 

Percentage of children with shortening of the 
femur Fed 

Maximum amount of shortening in inches. . .. 

Average amount of shortening in inches...... 


Adults alone 
Total number of adult cases with length of 
femur recorded 
Number of adult cases with shortening of the 


Percentage of adult cases with shortening of 
the femur 

Maximum amount of shortening in inches.... 

Average amount of shortening in inches. .. . 


Number of cases of lengthening of the femur fol- 
lowing treatment. . ae 
Maximum lengthening in ‘inches fee 


TABLE VIII.—KNEE JOINT MOTION—I05 


Total number of cases with knee motion recorded. . 

Number of cases with limitation of knee motion. . . 

Percentage of cases with limitation of knee motion. . 

Maximum limitation of knee joint motion of full 
range of motion 

Average limitation of knee joint motion in simple 
fractures 

Average limitation of knee joint motion in com- 
pound fractures 


KNEE JOINT MOTION 


The limitation of knee joint motion following 
fractures of the shaft of the femur is of great 
importance from a functional point of view and 
should always be kept in mind during the period 
of treatment. Statistics on knee joint motion in 
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this series of cases are given in Table VIII. Since 
some of the fractures were associated with stiff 
knees at the time of admission to the Massa- 
chusetts General Hospital, it is difficult to 
evaluate properly the 30 per cent of cases with 
limitation of knee motion, as shown in this study. 
For fresh uncomplicated fractures of the shaft of 
the femur this figure would be inexcusably high. 


PERIOD OF DISABILITY 


In an end-result study of this sort it is also 
important to ascertain the length of time which 
elapses between the date of injury and the time 
when the patient is able to resume his ordinary 
work. Of the total of 53 adults in this study, 
this data was recorded in 44, and it was found 
that among these 44 patients, the average time 
after fracture for those returning to work was 7.1 
months. This figure compares favorably with 
that of Sherman’s clinic, which gives as average 
time “away from job,’ 7.2 months. Also it 
compares very closely to the “average time of 
return to full duty’’ in Conwell’s clinic (3), where 
the figure is 61% to 7 months. Ina series of cases 
reported by Estes, the average time for return to 
full duty was much longer, being 13 months. 

END-RESULT RATING 

Of the entire series of femoral shaft fractures, 
including both simple and compound in children 
and in adults, 67 cases, or 63.8 per cent, received 
an end-result rating of ‘“excellent.”’ 

In the 53 adult cases alone, the end-results 
were as follows: excellent, 46 per cent; good, 30 
per cent; fair, 14 per cent; and poor, 10 per cent. 

In the 52 children, the end-results were 86.5 
per cent “excellent” and 13.5 per cent “good.”’ 
There were no cases rated less than “good”’ 
among the children. 

In considering the end-result rating of the total 
number of cases according to the location of their 
fractures, we find that there is very little varia- 
tion between the results in one portion of the 
femoral shaft from those in another. 

In evaluating the end-results obtained in the 
treatment of the above cases, the question arises 
as to how much truth and accuracy can be placed 
in statistics. Unfortunately, very few studies 
similar to this are to be found for comparison. 
Other writers stress various aspects of the subject, 
especially methods of treatment, but very few 
detailed end-result studies have been made. 
Possibly they feel, as does Sherman, that a 
comparison of statistics would not in any sense 
of the word tell the true story anyway. 


1 Personal communication. 
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CONCLUSIONS 


Without a greater number of end-results from 
other sources for comparision, a separate statis- 
tical study of this sort can lead only to impres- 
sions, not conclusions. From the figures of the 
fracture clinic of the Massachusetts General Hos- 
pital alone, the following impressions regarding 
fractures of the shaft of the femur might be 
gained, however: 

1. The percentage of open reductions in chil- 
dren (21 per cent) is higher than was probably 
necessary. 

2. The end-results of treatment in children 
can be considered satisfactory. 

3. Adhesive plaster skin traction is, as a rule, 
neither reliable nor adequate for the treatment of 
fractures of the shaft of the femur in adults. 

4. Ice tong traction is not without its dangers 
and should be discarded in favor of Kirschner 
wire traction. 

5. The percentage of necessary open reductions 
(25 per cent) and the percentage of cases with 
shortening of the femur (25.5 per cent) would 
seem to indicate that the methods of traction 
in this clinic are not as efficient as they might be. 

6. The end-results of the cases treated by open 
reduction in this clinic have not been satisfactory. 

7. The incidence of operative sepsis in the open 
reduction cases (15.4 per cent) is deplorably high. 

8. The final end-result ratings of the entire 
105 cases can be considered as fair or possibly 
good, but by no means excellent. 

9. Failure of better results in this series of 
cases may be attributed to the fact that the 
patients were treated by no single individual or 
group of surgeons specially interested in this 
particular kind of fracture, but by many mem- 
bers of separate surgical services with no uni- 
formity of management or technique. 

10. Finally, this study emphasizes above 
everything else the importance of specialization 
and centralized control in the treatment of 
fractures in large hospital clinics. 
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SURGERY, GYNECOLOGY AND 
OBSTETRICS—AN INTER- 
NATIONAL JOURNAL 


N the present issue of SURGERY, GYNE- 
COLOGY AND OBSTETRICS our readers will 
find a number of changes which express 

our oft reiterated purpose to maintain this 
journal abreast of the ever advancing progress 
of surgical thought, and to keep constantly in 
mind the esthetic and cultural aspects of 
medicine. The first of these changes is in our 
Board of Consulting Editors, the second is 
a change in our format, and the third is 
the inauguration of a contemplated series of 
old paintings and etchings of the founders 
of surgery. 

The change in our Board of Consulting 
Editors gives formal recognition to the inter- 
national position of SURGERY, GYNECOLOGY 
AND OssTetrics. The journal was conceived 
with the idea that it should portray the 
thought and progress of the entire surgical 
world, and though published in English its 


scope should be international. During the 
first two years of its existence more than a 
dozen contributions were published from sur- 
geons outside America and Great Britain- 
the majority from Germany and Austria; 
some of them from Norway, Japan, Australia, 
and other nations. Each year an increasing 
number of such articles have appeared. They 
have portrayed the work of outstanding clinics 
and of many different surgeons. The generous 
co-operation of these collaborators has not 
been given just recognition. With this num- 
ber, therefore, we announce the formal ap- 
pointment to our staff of a number of surgeons 
from various nations, men of eminence in the 
field of surgery, who have generously agreed 
to keep us in touch with surgical progress 
as it is developed in their respective medical 
centers. 

It may be of interest to our readers and 
contributors to know that coincident with 
this far-flung source of contributions to our 
journal there has developed an equally wide 
distribution of subscribers. We believe that 
every medical library of any consequence in 
the world has found a place for SuRGERY, 
GYNECOLOGY AND OBSTETRICS on its shelves. 
Certainly there is no large group of the sur- 
gical profession anywhere which is not rep- 
resented among its subscribers. In addition 
to the large geographical divisions of South 
America, Great Britain and her colonies, con- 
tinental Europe, China and Japan, where we 
have many subscribers, more remote centers 
are also represented. In Borneo, Ceylon, the 
Fiji Islands, Malay Peninsula, Yukon Terri- 
tory, Persia, Iraq, Palestine, Iceland, and 
Siam are scores of surgeons who are numbered 
among our friends and readers. Indeed, the 


118 





EDITORIALS 


worldwide distribution of our subscribers 
truly emphasizes the fact that surgical 
thought has neither geographic nor national 
boundaries. 

The second change is that in our cover and 
in certain typographical modifications. We 
consider it a privilege and an obligation to 
make SURGERY, GYNECOLOGY AND OBSTETRICS 
not alone the best possible journal from a 
scientific viewpoint but also from that of sur- 
gical bookmaking. In the past no expense has 
been spared in our efforts to illustrate con- 
tributions adequately and to present the 
articles in a suitable manner. It is believed 
that the new cover is an artistic improve- 
ment over the one which has grown so 
familiar to our readers. 

The design on the cover contains the words 
“Franklin H. Martin, Founder and Managing 
Editor, 1905-1935.”’ It is our wish to keep 
constantly in memory the vision, initiative, 
and service to surgery of the founder of the 
Journal, Franklin H. Martin. 

The third feature initiated in this issue is 
the publication of copies of original paintings 
and engravings of the founders of surgery. 
They are reproduced by the gravure process 
so that the inserts compare favorably with 
the originals as works of art. In later issues 
there will appear at irregular intervals copies 
of the portrait of John Hunter from Sharp’s 
engraving after Reynold’s painting; of Aber- 
nathy from Bromley’s engraving after Sir 
Thomas Lawrence’s painting; of Vesalius and 
others. This feature supplements the repro- 
duction of original letters by famous physi- 
clans which was begun during the past year, 
and will continue the program (instituted 
with the desire to emphasize the cultural 
aspects of surgery) of which the series of 
“Old Masterpieces in Surgery,”’ and “Master 
Surgeons of America” were important fea- 
tures. ALLEN B. KANAVEL. 
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THE SCALENUS SYNDROME 


F the various complaints and disabili- 
ties involving the upper extremities, 
the “‘scalenus syndrome’’ deserves 

emphasis because it is encountered frequently 
but so often is not recognized. Most often an 
erroneous diagnosis of primary brachial neu- 
ritis, arthritis, bursitis, or disease of the supra- 
spinatus tendon is made. It is common for 
the clinical syndrome of pain over the shoul- 
der, frequently extending down the arm, 
without objective evidence of nerve or circu- 
latory disturbance in the extremity, to cause 
the examiner to suspect the presence of a 
cervical rib, only to find by x-ray examination 
that there is no such abnormality. 

Attention was first called to the “‘scalenus 
syndrome”’ because of the emphasis placed on 
the réle of the scalenus muscle in the produc- 
tion of symptoms when a cervical rib was 
actually present. Many years ago John B. 
Murphy emphasized this relationship. Later 
Adson commented on it and believed that 
section of the scalenus anticus muscle was the 
important factor in giving relief when a cervi- 
cal rib was present. A myotomy of this muscle 
permitted the subclavian artery and the cords 
of the plexus to assume a more anterior and 
relaxed position. In size, cervical ribs vary 
from small nubbins of bone to a length suffi- 
cient to pass beneath the cords of the plexus 
and the subclavian artery, forming a junction 
with the first rib anteriorly. For long or com- 
plete ribs, resection is usually necessary, 
whereas for short ones which do not actually 
elevate the neurovascular structures, section 
of the scalenus anticus muscle is sufficient to 
free the patient from symptoms. This latter 
group is a large one, and has attracted atten- 
tion to the fact that even in the absence of a 


cervical rib, the complaints of certain patients 
may be explained by the ‘‘scalenus syndrome”’ 
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alone. Experience with treatment by myot- 
omy has borne this out. 

In infants and children, the shoulder girdle 
bears a relatively high position with reference 
to the thoracic cage. During growth and 
through adolescence, and to a more marked 
degree in later life, it assumes a lower position. 
In addition to the normal descent of the shoul- 
der, further lowering may be caused by poor 
musculature, carrying weights on the shoul- 
ders, and so on. It may well be that many of 
these factors also enter into the production of 
symptoms in persons having cervical ribs, for 
it is well recognized that this anomaly may be 
present for years before giving symptoms. 

The presence of the “‘scalenus syndrome” 
should be suggested by a complaint of pain 
over the deltoid region and outer surface of 
the shoulder and upper arm. Radiation up 
the back of the neck, discomfort referred to 
the region of the seventh cervical spinous proc- 
ess, or a radiation of pain down the arm, 
either to the ulnar or median distribution, is 
common. That the pain bears a relation to 
posture is usually evident from the patient’s 
story. Frequently he is relieved by support- 
ing the elbow on the affected side and inclining 
the head to that side. Occasionally he seeks 
an arm chair so that the affected elbow may 
be rested upon it and the weight of the body 
shifted to that side, which elevates the shoul- 
der girdle. At other times the arm may be 
supported on a nearby table. The carrying of 
weight by the affected arm, and certain forms 
of exercise such as sweeping, frequently give 
pain. Arduous work and fatigue are likely to 
cause the symptoms to be particularly promi- 
nent late in the day. One of the most constant 
findings is tenderness over the lower end of the 
scalenus anticus muscle which may be pal- 
pated readily at its attachment to the first 
rib, and just behind the clavicular attachment 
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of the sternomastoid muscle. The tenderness 
may be aggravated by such motions of the 
head and neck as place this muscle under ten- 
sion. Rather infrequently marked atrophy 
and objective changes occur in the ulnar dis- 
tribution or in the area of the median supply 
to the hand. Varying grades of hypesthesia 
are not particularly uncommon. Circulatory 
changes occasionally occur, but not in the 
majority of instances. Such changes may vary 
from vasomotor changes of moderate degree 


to measurable differences in blood pressure 
and lessening of the volume of the pulse on 
the affected side. 

In severe cases the disability in the upper 


extremity may be complete and the patient 
may carry the arm in a sling. In one such in- 
stance there was marked decalcification of the 
bones in the upper extremity, with changes 
suggesting an atrophic arthritis. In another, 
there was radiation of pain over the precordia 
brought on by exertion, which had been diag 
nosed as angina pectoris. Often a diagnosis of 
brachial arthritis or neuritis has been made. 

The operative procedure of sectioning the 
scalenus anticus and any fibers of the scalenus 
medius muscle, which may seem at the time 
to be tense, serves the purpose of permitting 
the subclavian artery and the cords of the 
plexus to assume a more forward position and 
incidentally permits slight lowering of the 
first rib so that the abrupt angulation and 
tension of the neurovascular structures, as 
they pass over the first rib, are lessened. Pa- 
tients with very mild symptoms are occa- 
sionally relieved by such exercises as tend to 
strengthen the trapezius and other muscles 
which elevate the shoulder girdle. 

If the “‘scalenus syndrome” is kept in mind, 
the typical cases are easily diagnosed, and 
their treatment is highly satisfactory. 

Howarp C. NAFFZIGER. 





LANDMARKS IN SURGERY 


WILLIAM BEAUMONT AND THE ACCOUNT OF 
ALEXIS ST. MARTIN 


HOWARD B. CARROLL, M.D., Chicago, Illinois 


enduring contribution to physiology was 
William Beaumont. He is therefore best 
known as the pioneer in this field in the United 
States. In addition he was a colorful personality in 
medicine as well as a ranking physician of his day. 
“His work,” wrote Osler, 
“remains a model of pa- 
tient, persevering, investi- 
gating, experiment and 
research, and the highest 
praise we can give him is to 
say he lived up to, and ful- 
filled, the ideals with which 
he set out and which he 
expressed when he said: 
‘truth, like beauty, when 
unadorned is adorned the 
most and in _ prosecuting 
these experiments and in- 
quiries I believe that I have 
been guided by its light.’”’ 
William Beaumont was 
born in Lebanon, Connec- 
ticut, November 21, 1785, 
the son of a farmer. There 
seems to be no record of his 
early home life and educa- 
tion. In the winter of 1806- 
1807, when 22, he left his 
home prompted by the spirit 
of independence and adven- 
ture to seek a fortune and 
aname. His equipment con- 
sisted of a horse and cutter, 
a barrel of cider, and one hundred dollars which he 
apparently saved from his earnings. He had no 
announced destination but headed northward to 
Champlaine, New York, where he spent the next 3 
years teaching school and spending his hours of lei- 
sure reading medical works from the library of his 
first patron, Dr. Pomeroy. In 1810 he traveled to 
St. Albans where he entered the office of Dr. Benja- 
min Chandler and began a regular course of medical 
reading and study. At the beginning of the War of 
1812 he enlisted in the United States Army and was 
appointed assistant surgeon to the Sixth U. S. In- 
fantry. During the next 4 years he received exten- 
sive experience in traumatic surgery and at the con- 


[ex first American to make an important and 
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William Beaumont, 1785-1853 


clusion of the war he left the service and engaged in 
private practice in Plattsburg, New York. He was 
supposed to have met with fair success but at the 
end of 4 years he was persuaded by his Army friends 
to return to the service. He applied for a commis- 
sion, was accepted, and was appointed Post Surgeon 
at Fort Mackinac. One 
year later he returned to 
Plattsburg, was married, 
and took his bride back to 
the army outpost. 

A surgical case which 
came under his treatment 
in 1822 offered him great 
opportunity for study and 
research. “Opportunity and 
Man met,” wrote Osler. The 
account of Alexis St. Martin 
and Dr. Beaumont is medi- 
cal history and an epic in 
physiology. The story in 
less scientific circles has be 
come legend and only re- 
cently I heard a physician 
relate the account of the 
great surgeon Alexis St. 
Martin who treated and ob- 
served the wounded soldier 
William Beaumont. It is 
the writer’s privilege to own 
one of the original volumes 
published by Dr. Beaumont 
on his observations and ex- 
periments and the following 
account of St. Martin’s ac- 
cident and treatment is taken from this book. 

Alexis St. Martin, who was the subject of Beau 
mont’s experiments was a Canadian of French de- 
scent who was about 18 at the time of his accident 
and was employed as a voyageur by the American 
Fur Company. He was accidentally wounded by the 
discharge of a musket on June 6, 1822. The victim 
was reported to have been not more than a yard from 
the muzzle of the gun. The charge which entered 
his body consisted of powder, buck shot, along with 
fragments of clothing, and pieces of fractured ribs 
which were driven into the soft tissues. The wound 
was received under the left breast and was supposed 
to have been fatal. A large portion of his left side 
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was blown off, the ribs fractured, and an opening 
made into the cavities of the chest and abdomen 
through which protruded portions of the lung and 
stomach which were badly lacerated and burned— 
altogether an appalling and seemingly hopeless situa- 
tion. The diaphragm was lacerated and a perfora- 
tion was found in the stomach through which food 
was escaping when the victim was given first aid 
treatment. In addition to débridement and trim- 
ming off sharp edges of ribs, applications of car- 
bonated fermenting poultices were made to the 
wound and the surrounding tissues were kept moist 
with a solution of muriate of ammonia and vinegar. 
The patient was bled to the amount of 18 to 20 
ounces to “reduce arterial action and give relief” 
and a cathartic was given which promptly escaped 
through the opening in the stomach. Alexis sur- 
vived this rigorous treatment and was under the con- 
stant care of Dr. Beaumont for 11 days, during 
which time he ran a hectic temperature. At the end 
of this time there was an extensive sloughing, and an 
undergrowth of healthy granulating tissue was 
found. On the seventeenth day adhesive dressings 
were applied to close the opening into the stomach, 
after which the stomach contents were retained and 
the bowels moved regularly. At the end of 22 months 
the wound was still open, and Alexis was quite help- 
less. He was declared a common pauper by the civil 
authorities and was threatened with deportation to 
his home in Canada some fifteen hundred miles 
away. It was at this time that Dr. Beaumont took 
him into his own home and “kept, nursed, medically 
and surgically treated and sustained him at much 
inconvenience and expense for nearly 2 years, dress- 
ing his wounds daily and for a considerable part of 
the time twice a day—giving him as many necessi- 
ties and comforts as his condition and suffering re- 
quired.” 

Two years after the accident St. Martin was able 
to help himself a little, but was nevertheless an in- 
valid. In May, 1825, Beaumont began his experi- 
ments which were temporarily interrupted a month 
later when he was transferred to Fort Niagara and 
moved his patient with him. The experiments were 
continued again for 3 months after which there were 
further interruptions which came as the result of 
being transferred to Burlington and later to Platts- 
burg. At this point St. Martin left his benefactor 
and returned to Canada for 4 years where he fol- 
lowed his trade, married and: had two children. 
Dr. Beaumont persuaded him to return to the United 
States in 1829, and experiments continued until 
March, 1831, when St. Martin’s wife proved the 
more persuasive of the two. This trip was made in 
an open canoe which Dr. Beaumont emphasized to 
show the good state of health of his patient. Alexis 
returned to Dr. Beaumont in 1832 when another 
series of experiments were conducted. The last re- 
corded experiment is in November, 1833. Follow- 
ing this St. Martin left Dr. Beaumont for good. For 
many years there was an interesting and protracted 
correspondence between the doctor and his patient 
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and every inducement was made to have Alexis re 
turn. In 1846 Dr. Beaumont sent his son, Israel, to 
Canada to induce St. Martin to return. It was found 
that he owned and operated a farm in Berthier, 
Montreal, and he could not be induced to leave. In 
1852 Dr. Beaumont offered Alexis $500.00 a year 
with comfortable support for his family. He at one 
time agreed to come but winter prevented the trip 
and by spring he had changed his mind. The Jest 
letter written by Dr. Beaumont is quoted by Dr. 
Osler. Every possible inducement was offered and 
Alexis was reminded of the bounties and blessings re- 
ceived by him. 

During the four periods in which Dr. Beaumont 
observed Alexis St. Martin a total of 238 observa- 
tions and experiments were made. An account of 
the case and a preliminary report was made by Dr. 
Beaumont in the Philadelphia Medical Recorder, 
January, 1825. Experiments and Observations on the 
Gastric Juice and the Physiology of Digestion, by 
William Beaumont, M.D., surgeon in the United 
States Army, Plattsburg, printed by F. P. Allen, ap- 
peared in 1833. The work is divided into two main 
divisions. In the first part the preliminary obser- 
vations on the general physiology of digestion is 
discussed in seven sections: Section I, Of Aliment; 
Section II, Of Hunger and Thirst; Section III, Of 
Satisfaction and Satiety; Section IV, Of Mastica- 
tion, Insalivation and Deglutition; Section V, Of 
Digestion of the Gastric Juice; Section VI, Of the 
Appearance of the Villous Coat, and of the Motions 
of the Stomach; Section VII, Of Chylification and 
Uses of Bile and Pancreatic Juice. The second part 
of the book is given over to a detailed account of the 
experiments and observations and concludes with 51 
inferences from the foregoing observations and ex- 
periments. In 1834 the first edition was reprinted, 
the same year in which an edition appeared in Ger- 
many. In 1838, Dr. Andrew Combe, a well known 
physiologist of Edinborough, edited the book in 
Scotland to which he added numerous notes and 
comments. The second edition printed in this coun- 
try, which had wider circulation, appeared in 1847. 

The experiments and observations of Beaumont 
arrested world wide interest, and it was suggested 
that St. Martin should be taken to Europe to be 
observed by skilled physiologists. The American 
minister to France, a Mr. Livingston, wrote from 
Paris in 1834 stating that he had appointed a com- 
mittee to determine whether or not Alexis should 
be brought to Paris for further observations. Noth- 
ing further was reported on this. It was stated that 
many attempts were made by various persons to 
secure St. Martin for study and the Medical Society 
of London had raised over 300 pounds sterling to 
induce him to come to London. Dr. Beaumont did 
exhibit his patient locally just before his book was 
published at which time Mr. King made careful 
drawings and colored sketches of the wound. 

Following the experiments with Alexis and thi 
publication of his book, Dr. Beaumont remained in 
the army and was transferred to St. Louis in 1834, 
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where he resigned from the Service in 1839, and en- 
tered private practice. He was known to his col- 
leagues as a faithful, hard working, honest physician 
who worked with zeal and ability for the best inter- 
ests of his patients and his profession. He continued 
to practice without interruption until March, 1853, 
when he had an accident—a fall while descending 
some steps. A few weeks later a carbuncle appeared 
on his neck and he died of sepsis on April 25. 

The career of Alexis St. Martin after he left Dr. 
Beaumont is not clearly defined and there is some 
doubt as to whether or not he ever went to Europe. 
In 1833 he was enrolled in the United States Army 
at Washington as sergeant, stationed at the War 
Department. He became sensitive to his affliction as 
he became known as “‘the man with the lid on his 
stomach.” He did, however, exhibit himself at vari- 
ous medical societies and submitted himself to ex- 
aminations by physicians and medical students. In 
1856 Dr. Francis Garvey Smith of Philadelphia 
observed him and made a brief series of experiments 
which are reported in the Medical Examiner of the 
same year. His last few years were spent in relative 
poverty on a farm near St. Thomas and he was re- 
ported to have been addicted to alcohol. He died 
on July 24, 1880, in his 76th year. Sir William Osler 
took cognizance of his death and immediately con- 
tacted a physician at St. Thomas in the hope that 
an autopsy might be obtained, and offered to pay a 
“fair sum” for the stomach which he agreed to place 
in the Army Museum in Washington in deference 


to Dr. Beaumont who died 17 years before his pa- 


tient. The most important of Beaumont’s observa- 
tions are listed by Osler as follows: 
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First, the accuracy and completeness of description of the gas- 
tric juice itself. 

Second, the confirmation of the observation of Prout that the 
important acid of the gastric juice was the muriatic of hydro- 
chloric. 

Third, the recognition of the fact that the essential elements of 
the gastric juice and the mucous were separate secretions. 

Fourth, the establishment by direct observation of the pro- 
found influence on the secretion of the gastric juice and on diges- 
tion of mental disturbances. 

Fifth, a more accurate and fuller comparative study of the 
digestion in the stomach with digestion outside the body, con- 
firming in a most elaborate series of experiments the older obser- 

vations of Spallanzani and Stevens. 

Sixth, the refutation of many erroneous opinions relating to 
gastric digestion and the establishment of a number of minor 
points of great importance such as, for instance, the rapid disap- 
pearance of water from the stomach through the pylorus, a point 
brought out by recent experiments, but insisted upon and amply 
proved by Beaumont. 

Seventh, the comprehensive and thorough study of the mo- 
tions of the stomach, observation on which, indeed, are based the 
most of our present knowledge. 

And lastly, a study of the digestibility of different articles of 
diet in the stomach, which remains today one of the most impor- 
tant contributions ever made to practical dietetics. 


Dr. F. J. Lutz in his sketch of Beaumont quoted 
the following estimate written by one who knew him 
well: 


He was gifted with strong natural powers, which, working upon 
an extensive experience in life, resulted in a species of natural 
sagacity, which, as I suppose was something peculiar in him, and 
not to be attained in any course of study. His temperament was 
ardent, but never got the better of his instructed and disciplined 
judgment, and whenever and however employed, he ever adopted 
the most judicious means for attaining ends that were always 
honorable. In the sick room, he was a model of patience and 
kindness, his intuitive perceptions, guiding a pure benevolence, 
never failed to inspire confidence, and thus he saa to that 
class of physicians whose very presence affords Nature a sensible 
relief. 
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THE SURGEON’S LIBRARY 


REVIEWS OF 


HE manner of presenting the principles and 
practice of surgery to the student whether it be 
to the undergraduate or postgraduate and to the 
practitioner is a perplexing problem. Many believe 
that since the field is so wide and the subjects so 
diversified and because of the rapid advances made 
during short periods of time, a composite publica- 
tion is either incomplete or obsolete soon after pub- 
lication. There appears to be an element of truth in 
this postulation; however, it must be conceded that 
there is much basic information that is fairly perma- 
nent. One need only glance over some of the older 
publications to realize that a work well done retains 
its usefulness for a long period of time. It must also 
be realized that this is an era of intensive action and 
application. A manufacturer does not hesitate to 
produce an article for fear that in the near future it 
will be replaced by a newer or better one. A com- 
plete surgical text is a necessary tool of the inexpe- 
rienced surgeon and quite often the more experienced 
surgeon finds the need of its assistance. To facilitate 
the accomplishment of the most in the field of sur- 
gery there must be available the means of self in- 
formation. The need is great and the demand even 
greater. The demand of today must be met; to- 
morrow will take care of itself. The task of prepar- 
ing a complete and detailed text covering the entire 
field of surgery is no mean undertaking. It is there- 
fore with much interest that the recent work edited 
by Maingot! has been reviewed. Maingot states in 
the preface that “an attempt has been made to cover 
as far as possible the whole field of surgery in a prac- 
tical manner.”’ He assumes that the reader has a 
basic knowledge of surgery, as the title implies; 
therefore, attention is directed to special methods of 
investigation and to details regarding the manage- 
ment of cases before and after operation. Much 
attention is devoted to symptoms, diagnosis, pa- 
thology, and operative technique. The complete 
work is to consist of three volumes; volume 1 being 
at hand. 

Volume 1 is a massive affair of approximately 1700 
pages covering anesthesia, abdomen, rectum, and 
anus, x-ray diagnosis, and radium treatment. The 
entire work is by English surgeons some 20 in num- 
ber and the subject matter is presented in the usual 
lucid manner characteristic of the English author. 
The critical American surgeon may take issue with 
some few statements but on the whole the subjects 
are presented in such a complete and accurate man- 
ner that the work will soon find favor with the Ameri- 


1Post-GRADUATE SuRGERY. Edited by Rodney Maingot, F.R.C.S. 
Eng.). a ith o_o by The Right Hon. Lord Moynihan of Leeds, 
K.C.M.G., C.B., *.R.C.S. Vol. r. New York: D. Appleton- Cen- 
tury Co., Inc., 1936. 
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can surgeon and student. The section devoted to 
the investigation of a case of dyspepsia is deserving 
of comment. Since the advent of the many specific 
laboratory diagnostic procedures, the ability to 
elicit and evaluate the clinical history and physical 
findings of the patient has gradually deteriorated 
The short cut as exemplified by x-ray examination 
in the diagnosis of peptic ulcer and gall-bladder dis- 
ease is a typical example. The author should be 
congratulated for presenting this truly necessary 
section. 

All subjects are presented in an elaborate manner. 
Approximately 470 pages are devoted to the stom- 
ach and duodenum. Little if any fault can be found 
with this section. It is exhaustive and surely a com- 
plete reference for the postgraduate student. Some 
may take exception to the statement: ‘‘a chronic 
ulcer situated in the stomach or duodenum is always 
palpable at operation and for purposes of inquiry an 
incision through the gut to verify the presence of an 
ulcer should never be necessary.’’ Blood trans- 
fusion is not advocated for the routine case of bleed- 
ing peptic ulcer, the procedure being reserved for 
exsanguinating hemorrhages. The opinion expressed 
is that: “it has not been proved that on the grounds 
of increasing the coagulability of the blood, trans- 
fusion has an intrinsic hemostatic effect although 
hemorrhage in itself may facilitate clotting this 
way.” A disparaging attitude is taken on jejunos- 
tomy for feeding purposes. It is the belief of the 
author that the stomach cannot be put at rest by 
such a procedure, citing the work of Ivy relative to 
the psychic and intestinal phases of stimulation of 
acid gastric secretion. It is further stated that the 
introduction of food into the jejunum stimulates 
gastric secretion. Issue must be taken with these 
statements on the basis of experimental and clinical 
evidence. 

The subjects of liver, gall-bladder, and biliary 
duct disease are treated in a complete manner and 
are not in variance with American opinion. Prob- 
ably less emphasis is placed upon the value of sugar 
and vitamin D in the average case of chronic chole- 
cystitis as a preparatory measure before operation. 
The section on disease of the spleen is a very inter- 
esting exposition of the subject. This is a concrete 
example of the concise and descriptive presentation 
of the English authors. The section devoted to dis- 
ease of the colon is perhaps too brief for the impor- 
tance the subject holds in the field of abdominal sur- 
gery. There is no phase of abdominal surgery that is 
more treacherous or difficult than colon surgery and 
a complete reference is most desirable. On the other 
hand the section on diseases of the rectum and anus 
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is written by that,master surgeon, Ernest Miles. 
Here we have the work at its best. Any comment is 
unnecessary. The chapter devoted to intestinal ob- 
struction is unusually instructive in that many of 
the fundamental principles of intestinal peristalsis 
are discussed. This chapter deserves the attention 
of every practitioner of abdominal surgery. 

A definite impression is gained in a careful review 
of this volume. If the succeeding volumes are of the 
same standard of thoroughness and accuracy, there 
will be available in the three volumes a complete 
text covering the entire field of surgery. This will 
comprise an infinite amount of readily available in- 
formation well correlated. The American surgeon 
and student will find a new and fresh view of sur- 
gery as depicted by our English colleagues. This 
view although English is colored by frequent refer- 
ence to American and continental surgical expe- 
riences. Joun A. WoLFER. 


N A Textbook of Surgery,! Christopher has brought 

out an unusual volume because of its balance, 
completeness, accuracy, and the large number of 
contributors. Single volume surgical texts are de- 
signed primarily for medical students. They are 
commonly the product of a single author and fluc- 
tuate in their emphasis of various phases of surgery, 
according to the particular bent of the author. This 
balance referred to particularly impressed the re- 
viewer. Very few controversial statements are 
found. 

The scheme of presentation follows that of most 
surgical texts. There are, however, excellently pre- 
sented divisions covering endocrine glands, the nerv- 
ous system, orthopedics, gynecology, and urologic 
surgery. There being some 185 contributors, no one 
of them covers more than a single topic; hence, the 
freshness of viewpoint and punch of a monograph 
are maintained throughout—a pace no one author 
could maintain. Illustrations are profuse and well 
chosen. The attention of teachers of surgery should 
be called to this book. J. R. BuCHBINDER. 


N Surgical Emergencies in Children,? Harold 
Edwards, of London, presents a valuable contri- 
bution, especially to the general practitioner, be- 
cause it discusses in a very practical way the common 
conditions demanding urgent treatment. The au- 
thor exhibits a thorough knowledge of this field and 
has covered very completely not only the treatment, 
but also the underlying pathology and the impor- 
tant clinical symptoms. Following the introductory 
chapters on general principles and anaesthesia, the 
following subjects are taken up in order: pyogenic 
infections; fractures; injuries to muscles and ten- 
dons; acute infections of bones and joints; head in- 
juries; acute disorders, injuries and inflammatory 
conditions in the abdomen; acute intestinal obstruc- 
‘A TextTsook oF SurGERY. By American authors. Edited by Fred- 


erick Christopher, B.S., M.D., F.A.C.S. Philadelphia and London: 
W. B. Saunders Co., 1936. 


2 SURGICAL EMERGENCIES IN CHILDREN. By Harold Clifford Edwards, 
M.S. (Lond.), F.R.C.S. (Eng.). Baltimore: William Wood & Co., 1936. 
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tion; congenital malformations of the intestinal 
tract; the thorax; urinary and genital tracts. A short 
reference to the urgent lesions of the ear, nose and 
throat, completes the book. 

I have been much interested in reading this little 
book, and have been especially impressed with the 
chapters on fractures and the acute lesions in the 
abdomen. The illustrations, consisting mostly of 
simple line drawings, aid materially in making the 
text easy to understand. EDWIN M. MILLER. 


HE tenth volume to appear in The Practitioner’s 

Library of Medicine and Surgery* deals with the 
subjects of dermatology and syphilis. As the editor 
states, our concepts of dermatology have been al- 
tered immeasurably in the last few years; under the 
influence of careful laboratory and clinical investi- 
gation we are learning to emphasize more and more 
the close relationship which exists between diseases 
of the skin and general medical disorders. For the 
benefit of the general practitioner, this relationship 
has been repeatedly stressed throughout the whole 
volume. 

The usual classification of skin diseases has been 
simplified. There are 13 chapters written by dif- 
ferent collaborators, all of them well known in the 
dermatological world. These chapters cover general 
considerations, infections, dermatitis and eczema, 
tumors, toxic dermatoses, generalized erythemato- 
squamous and papular dermatoses, congenital ab- 
normalities, diseases of the lips and mucous mem- 
branes, pigmentary disturbances, trophic diseases, 
cutaneous neuroses and syphilis. 

The distribution of the writing upon this large 
subject among a group of collaborators seems to 
have been a splendid idea. The result is a very read- 
able book. Each author’s contribution is short 
enough so that he could give considerable time and 
thought to the subject matter. In far too many text- 
books statements from other texts are included with- 
out any investigation as to whether they were scien- 
tifically correct. This volume is refreshing in that 
regard. Among the chapters especially to be com- 
mended are those dealing with dermatitis and ec- 
zema, congenital abnormalities, and syphilis. This 
latter chapter covers the entire subject of syphilis in 
a complete, concise manner, and deals most gen- 
erously with all of the practical aspects of this com- 
mon disease. Industrial dermatoses, for the most 
part neglected in the average text, are duly empha- 
sized and given considerable discussion. The book 
is thoroughly up to date. Mention and discussion of 
all the recent advances in this subject, both labora- 
tory and clinical, are stressed. There is an extensive 
bibliography at the end of each chapter. The volume 
is printed on good paper, in legible type, and it 
should prove to be a valuable book for the general 
practitioner and anyone interested in these two 
subjects. Epwarp A. OLIVER. 


3THE PRACTITIONER’S LIBRARY OF MEDICINE AND SuRGERY. Vol. 10 
DERMATOLOGY AND SyPHILOLOGY. New York and London: D. Appleton 
Century Co., Inc., 1936. 
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ie view of the revival of interest in the subject of 
orthoptic training the appearance of a second 
edition of Peter’s well known textbook! on the extra- 
ocular muscles is particularly timely. Since the 
first edition of this work appeared some years ago 
further refinements in diagnosis and the develop- 
ment of better technique in muscle training have 
contributed much to this phase of ophthalmology. 
While the author has made little change in the gen- 
eral form of the text the addition of the more recent 
advances together with a special chapter on opera- 
tive technique make this volume complete and 
authoritatively up-to-date. 

The literary style is excellent and the wording 
concise. Great effort is made to simplify and clarify 
the terminology. Proper use of the terms ‘“‘rota- 
tion,” “adduction,” ‘abduction,’ “convergence 
and divergence” is justly emphasized. 

Part 1 deals with anatomy and physiology of the 
muscles, the portion on the anatomy of the orbit 
having been freely borrowed from Professor Whit- 
nall’s excellent treatise on the Anatomy of the Human 
Orbit together with many of the illustrations from 
that work. Under physiology a definition of the 
angles alpha, gamma, and kappa is given and the 
action of the muscles acting singly and in combina- 
tion is considered. In a consideration of binocular 
vision are described the standard instruments useful 
in the determination of single binocular vision. 

Part 2 is a consideration of heterophoria in its 
various forms, including etiology, diagnosis, and 
treatment. Exophoria offers the greatest field for 
the suppression of symptoms through muscle train- 
ing, while little can be accomplished in hyperphoria 
and only slightly more in esophoria. Medical treat- 
ment and the importance of properly fitted glasses 
is emphasized. Convergence exercises are useful in 
exophoria, especially the use of increasing powers of 
base out prism with fixation on a lighted candle. 
Base in prisms are often found to be of help for close 
work in this condition. 

Part 3 is an exhaustive study of heterotropia, or 
concomitant strabismus, including its treatment by 
modern methods. It is urged that every case be 
studied to determine the condition of the fusion 
faculty. In orthoptic training the author is most 
enthusiastic as to the use of the synoptophore, in 
principle an adjustable amblyoscope, although he 
feels there are uses for the ordinary amblyoscope, 
the cheiroscope, and the stereoscope. It is urged 
that indicated surgery be done early to promote the 
value of postoperative training. This practice was 
formerly in disfavor with many, who preferred to 
wait for the benefits of operating under local anes- 
thesia, but the author’s advice is in keeping with 
the newer, more far sighted view. His views as to the 
dangers of free tenotomies as compared with the 
more surgical recession should have wide dissemina- 
tion as the older procedure of free tenotomy is still 


‘Tue Extra-OcuLar Muscves; A CLINICAL Stupy oF NORMAL AND 
ABNORMAL OcuLarR Mortitity. By Luther C. Peter, A.M., M.D., Sc.D. 
Philadelphia: Lea & Febiger, 1936. 
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largely practiced. Peter believes that the only cure 
in true alternating squint is cosmetic since he thinks 
fusion is here impossible. 

Part 4 is a discussion of paralytic squint and Part 
5 gives detailed technique of various muscle opera- 
tions, as performed by the author. The choice is 
excellent, while not all inclusive, and the reader will 
find sufficient variety likely to satisfy all his needs. 

This work belongs in the library of every ophthal- 
mologist, since it is probably the most complete 
clinical study of the problems presented by the extra- 
ocular muscles. Witi1am A. MANN, JR. 


S its title indicates, Hermann’s book? dealing 

with vascular diseases, deals particularly with 

the conservative treatment of obliterative arterial 
diseases of the extremities. 

One chapter, which deals with the historical de- 
velopment of knowledge concerning physiological 
effects of changes in environmental air pressure 
upon peripheral arterial circulation, is of particular 
interest. “In a dissertation given in 1694 by George 
Conrad Stahl of Magdeburgh, Germany, we find 
mention made of uses to which air had been put in 
the practice of medicine.”” From this date, the his- 


torical development is carried forward to the inven- 
tion of the modern pavaex machine. 

Dr. Hermann gives the results of many thousands 
of hours of treatment by the pavaex method. The 
results on the whole are quite satisfactory. The 
contra-indications, which the author seems to rec- 
ognize, are mainly all forms of major, acute or 


subacute thrombophlebitis, and rapidly spreading 
streptococcus infections. 

The technique and time elements of the suction 
pressure methods of treatment are carefully and 
clearly discussed. While these points are still being 
debated and cannot be accepted as final, it is ex- 
tremely pleasing to have such a lucid discussion of 
them. 

Other important chapters dealing with the phys- 
iology of the peripheral distribution of blood, ef- 
fects of environmental air pressure and the effects of 
changes in environmental temperature, are worthy 
of careful study. 

This book seems to represent assiduous work on 
the part of the author. It is very complete and spe- 
cific regarding the diagnosis and treatment of pe- 
ripheral vascular disease. Such a book has been long 
needed and will be extremely valuable to the in- 
ternist or surgeon who is interested in the study and 
treatment of these diseases. 

GILBERT H. MARQUARDT. 


ORYN’ attempts to present, in systematic form, 
the different effects of the individual endocrine 


2PassIVE VASCULAR EXERCISES; AND HE CONSERVATIVE MANAGE- 
MENT OF OBLITERATIVE ARTERIAL DISEASES OF THE EXTREMITIES. By 
Louis G. Hermann, A.B., M.D. With a foreword by Mont R. Reid, 
M.D. Philadelphia and London: J. B. Lippincott Company, 1936. 

3 ETUDE DE L’INFLUENCE DES GLANDES ENDOCRINES SUR LE SEQUELETTE. 
By Docteur G. Coryn. Arch. Intern. de Medecine Experimentale, 1936, 
vol. xi, fasc. 1-2. 
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glands upon the processes of ossification. Each sec- 
tion is introduced by a brief statement of the prob- 
lem—for example, what is the effect of the secretion 
of the eosinophilic anterior pituitary cells on the 
skeleton? The literature is then briefly reviewed. 
The author’s laboratory studies of the particular 
process are given and clinical cases are reported. 
This method of presentation is used for each of the 
glands, and the hyperactive and hypoactive phases 
of secretion of each. The calcium, phosphorus, phos- 
phatase, and sulphur studies are reported from the 
literature and also from individual studies in the 
author’s clinical work. 

He points out that there are three criteria by 
which the endocrine character of an osseous change 
may be determined, namely: first, the skeletal le- 
sions are generalized; second, they appear each time 
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the function of the gland is disturbed, they can be 
reproduced experimentally by ablation of the gland 
if due to hypofunction and by hormone injection if 
due to hyperfunction; third, “when hyperfunction 
of an endocrine produces a certain lesion, hypofunc 
tion of the same gland produces the opposite lesion.”’ 
He concludes that the effects of the various hor- 
mones are confined to separate phases of ossifica- 
tion, thus, the anterior pituitary affects only cellular 
proliferation of bone and cartilage; the gonads 
affect only the hypertrophy of the cartilaginous cells, 
the parathyroids act uniquely on the calcification 
of the skeleton; the thyroid in childhood affects the 
growth and persistence of the cartilages, while the 
thyroid also acts to produce osteoporosis when over- 
active and to produce hypercalcification when un- 
deractive. PAUL STARR. 
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Fig. 12. Xanthoma of volar and dorsal tendon sheaths. Artist’s drawing of specimen 
projected onto outlines of the hand. 





Tumors of the Hand.—Michael L. Mason 








